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ferns collected in and around Mussoorie, the hill station in the Dehra 
Dun district, by Mr. P. W. Mackinnon and Mr. V. A. Mackinnon of 
that place, have from time to time been studied by me ; and during 
the same period extensive collections made in the Chamba and Kash¬ 
mir States by Mr. J. C. M e Don ell, of the Imperial Forest Department, 
now on deputation as Conservator of Forests in Kashmir, have been 
at my disposal for study. I have to thank the Messrs. Mackinnon 
aud Mr. McDonell for many fine specimens. 1 frequently exchanged 
views and specimens with the late Mr. H. F. Blanford, F.R.S., who 
collected for some years in the Simla region, and embodied the results of 
his study in a paper published in the “ Journal of the Asiatic Society of 
Bengal ” in 1888. Probably every specimen of many hundreds 
collected in the Punjab and Kashmir, and also in Kumaon, 
by Mr. E. W. Trotter, of Rawalpindi and Murree, in the 
years 1887 to 1892, has been scrutinised by me, and my collection has 
been greatly increased by his gifts. Major R. W. MacLeod, I.S.C., 
showed me collections made by him in Western Kashmir in 1891, and 
in Kumaon in 1893, and gave me many fine specimens. I have seen 
the collections made in the Simla region by Mr. T. Bliss, of Lahore 
and Simla, an enthusiastic collector and horticulturist, and I possess 
many fine specimens given to me by him. And, lastly, for several 
years before I left India, the extensive collections made by Mr. J. S. 
Gamble (Director of the Imperial Forest School at Dehra Dun) in the 
Simla region of the Punjab, the Dehra Dun district of the North-Western 
Provinces (which includes the Himalayan tract—Jaunsar-Bawar), the 
Tehri-Garhwal Hill State, Sikkim and Bhutan, in the North-Eastern 
Himalaya, the Chittagong and Chutia-Nagpur divisions of Bengal, and 
the Madras Presidency, were available ; and Mr. Gamble has given me 
many specimens collected by him in the Dehra Dun district and Tehri- 
Garhwal in places which I havo never been able to visit. Early in 
1896, I spent some busy days in the herbarium of the Calcutta Bofca- 
nio Garden, taking notes of the North-West Indian ferns there, and 
verifying conclusions as to the species included in this paper. I desire 
to record my grateful thanks to Sir George King, the late Director 
of the Botanical Survey of India, and to Dr. D. Prain, 
who has lately succeeded him, for the help they then gave me. Finally^ 
it may be mentioned that in 1872, and again in 1888-89, 1 studied the 
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North Indian ferns in the herbarium of the Royal Gardens, Kew, 
where views were interchanged not only with Mr. J. G. Baker, F.R.S., 
but with Mr. C. B. Clarke, F.R.S., past President'of the Linnean 
Society, and Colonel R. H. Beddome, F.L.S., the author of various 
works on Indian ferns. And, while preparing this paper, I unexpect¬ 
edly found myself able to leave India and to settle at Kew ; and on 
resuming the study of ferns there—a work which was at first 
muoh hindered by ill-health—I soon found it advisable to refrain 


from publication until I could again carefully go through the whole 
material, and also that in the herbarium of the British Museum 
and the Wallichtan Collection belonging to the Linnean Society, 
at both of whioh institutions I was made welcome. During this final 
period of study I have had the advantage of free access to Colonel 
Beddome’s valuable collection, and of discussion with him as to oritical 
plants common to both Northern and Southern India. 

Following the example set by Mr. C. B. Clarke in his “ Review of 
the Ferns of Northern India/’* I have not attempted to make 
this paper a complete acconnt of the species enumerated in it. I 
may say, as Mr. Clarke said of his, that my paper is meant to be an 
appendix to Hooker and Baker’s Synopsis Filicum ; but it is also 
an appendix to Mr. Clarke’s “ Review,” so far as the species found west 
of Nep aI are concerned, and the remarks „„ the species are in part 

01 “. *°> and ° 1 ° rrecti ™ of, those works. They are also, and 
neoessardy so largely corrective of Colonel Beddome’s “ Handbook of 

- -t i 

zzz :izrr hi ° b ^ 2-‘A 

it seemed necessary toTo^o “"PPkmented them where 

new species 1 propose » I; 1 h “ V8 Wr “ ten fnil *»«*««. of the 
from the rank of variety to that of^eciT' ° f ““ Pl " ntS 1 haVe raisod 

‘ ° nly > *ookor and 
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&c.” with its Supplement of 1892 ; and I have quoted the name given 
to each of my species in each of those works ; though in somo cases 
I have found it difficult to identify them. As a rule, no further attempt 
has hcen made to give the synonymy of the species : that will be 
found sufficiently given in the books I refer to ; and as this paper is 
merely a supplement to these, and not a complete treatise, I see no 
necessity for repeating what is already in print. Mr. Clarke said in 
his “ Review:” “ No person is likely to undertake the study of Indian 
ferns without this book ” [the Synopsis Filicum ] “ at his elbow ; and 
I have not wished to print more repetition than the large quantity 
always absolutely necessary in work of this kind.” So I would 
say ot Mr. Clarko’s “ Review”—though the price of the “Transactions 
of the Linnean Society,” in which it appeared, is somewhat prohibitory. 
Boddome’s “ Handbook ” also must be kept at hand and the Supplement 
of 1892. A third edition of the Synopsis Filicum is much wanted, 
though Mr. Baker, in 1891 and since, has contributed summaries of 
new ferns discovered or described since 1874 to the “Annals of 
Botany'.” 

The system of classification and nomenclature followed in this paper 
is that of Hooker and Baker’s Synopsis Filicum. Specific names used 
in the Synopsis , in Clarke’s “ Review’,” and in Beddome s “ Handbook, 
with its Supplement, are adhered to so far as is possible. And in 
reviving some species which, though originally proposed and named 
by competent authorities, have been dropped by recent authors, and 
in raising so-called varieties to the rank of speoies, I have 
adopted the names originally given by the collectors or describers 

of them. 

The present list admits 212 species : of these 16 are new, including 
3 which have before been described by other authors as varieties of old 
species; 45 are new to the regions dealt with, and 6 old species are 
new to the Indian region. 20 are old species revived, or so-called 
varieties erected into species. In his “ Review ” Mr. ^ Clarke 
admitted 363 species of ferns, besides many varieties, in Northern 
India, of which 16 were new. 142 species were, he said, found in 
the Himalaya west of Nepal, including Afghanistan apparently. 

No place is given in this list to so-called varieties, though in a few 
instances “ forms ” are noted where there seems to be a divergence 
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from the normal, due probably to difference of altitude or climate, bui; 
insufficient to prevent identification or to warrant separation as a species. 
To such “forms ” separate numbers are not given. So-called varieties, 
when distinct enough from the so-called types to be separately describ¬ 
ed, and, so far as I know, constant as to characters, are given as species 
in the absence of any good reason why they should bo given any less 
important a position. Most of these were originally named or described 
as good species by the collectors cf them, but have afterwards been 
reduced by authors who have never seen them growing in their native 
habitats. In no such instance does there appear any evidence of 
origination by variation from another known species ; and the place as 
a variety seems in most cases to have been assigned either from a fancied 


resemblance to an old species, or merely because the plant, being of the 
same genus, has been observed or discovered, and described, subsequently 
to the date of the description of tho so-called type plant. Such plants 
have been ranked as varieties long enough, and, having successfully 
passed a period of probation, may now be promoted to specific rank. 
As to most of them, the difficulty seems to mo—not how to distinguish 
them from their so-called prototypes, but—how to think and write of 
them as being near these. Admitting, for tho sake of argument, their 
origin by variation, they have become good and permanent species 
showing no tendency to revert, and ought to be treated ns speeiesT^—- 
In two notable instances numerous variotiee of plants have been sot up 
by authors as growing in India, the types of which are oxpressly stated 
as not having been found in that region. Thus, after giving an elabo¬ 
rate description of Asplenium (. Atliyrium ) Filix-fatmina, Bomb. ( forma 
europcea), apparently by himself, Mr. Clarke goes on lo say that 
the typical form has not exactly been got in the Himalaya, and to »ive 
no less than seven varieties of it, which have been got there, with a 
short description of each. In this case Colonel Beddome in his 
“ Handbook ” follows Mr. Clarke almost verbatim, giving all seven 
varieties. At ieast two of these, A. Schimperi, A. Br., an l A. pecti- 
nalum, Wall winch have widely creeping and branching rhizomes or 
tarmenta and distantly springing fronds instead of the erect coudex and 

r.° Ul t f •’«” "cognised as good 

speo.es by Colonel Beddome in the Supplement to bis “ Handbook." 

In the other mstance, that of Napkrodium (La,tr'a) Filu-,na,, Rioh. 
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Mr. Clarke wrote a diagnosis, which, he said, was “designed to include 
various North Indian ferns difficult to separate from the ordinary 
European N. Fili.v-mas, /.<>., the first four varieties following ” ; and he 
then gave nearly as long diagnoses of each of these four, with 
figures of three of them, and diagnoses of three more varieties, 
with figures of them. Colonel Beddome gave in his “ Handbook ” a 
description of N. Fili.v-mas entirely different from that written by 
Mr. Clarke, and said the plant was found “ throughout the Indian 
region, but generally confined to considerable elevations on the 
mountains”; and he then gave four varieties, in the first of which— 
var. 0 . par allele-gramma , he combined two of Mr. Clarke’s varieties 
and three other plants which had previously been described as species. 
Another of these varieties Colonel Beddome gave— N. cochleatum , 
Don.,—Mr. Clarke had given as a distinct species, hesitating to give it 
generic rank, though it had previously been made a new genus by two 
different authors. In his Supplement of 1892, Beddome says the Euro¬ 
pean type of Lastrea Filix-mas does not occur in India ! But he 
repeatsthe four varieties given in the“ Handbook,” including A. cochleata 
(sp.), Don, and adds six new ones, two of which— Nephrodium subtrian- 
gulare and N. assamense —are sub-tropical, low-level species, whioh had 
been described by me in the “ Journal of Botany” for November, 1890, 
and included by Mr. Baker as described new species in his “ Summary 
of New Ferns ” published in 1891. Here, then, are in India ten 
varieties of a fern which itself is said not to occur in India, only two or 
three of which Colonel Beddome can, I think, have seen growing. 

In other cases authors have not hesitated to place common North- 
West Indian ferns as mere varieties of speoies not found at all in 
North-West India, e.gPterts stenophylla , Hk. & Gr., Ic. Fil., t. 30, 
was placed by Hooker, in his Species Filicum, as a mere variety of 
Pteris cretica , L., and this reduction has been perpetuated by 
M r. Baker. But M r. Clarke in his “ Review ” altered this reduction, 
and placed P. stenophylla as a variety of P. pellucida, Presl. ; and 
Colonel Beddome followed suit. P. pellucida has never been got in 
North-West India. P. stenophylla is wholly unlike it, and it is very 
plentiful in some localities round Mussoorie—exaotly Hooker and 
Greville’s plant. After long and intimate acquaintance with this fern, 
I have no hesitation in calling it a species. 
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The theory underlying all this restriction or reduction of species 
seems to be that recently observed plants, however apparently 
distinct, are likely to be mere varieties of previously known and 
described species. But a variety must surely be a variation proved to 
have originated from a known plant, and not merely a different plant 
which botanists think resembles a well-known plant, and, from dislike 
to increase the number of species, choose to call a mere variety of it. 

I am well aware that there are hundreds of cultural varieties of 
ferns—European chiefly—and that these, having been propagated 
from plants found wild, retain their characters permanently when 
cultivated, or diverge even further from the typo. But such 

varieties are for the most part sports, or monsters in appearance, and 

• 

no one thinks of setting them up as species ; and botanists do not even 
enumerate them under the species from which they are known or are 
supposed to have originated. Fern-fanciers, on the other band, would 
probably cease to take an interest in them if they were recognised by 
botanists as species. Such sports are rarely found in India, and when 
met with are treated-as sports not named as varieties. The so-called 
varieties of Indian ferns are serious entities, with no eccentricities of 
form or habit, and, were it not for slight or fancied resemblances in 
them to previously described species, there seem to be no good reasons 
why they also should not be favoured with full descriptions and speoifio 
names. Differences of mode of growth and venation- are surely good 
speoifio distinctions ; and yet we find plants so differing grouped under 
the same specific name, and one called a variety of the other on merely 
fanciful grounds. There is sometimes doubt as to the separate entity of 
speoies described in the books, beoause the nature of the rhizome has 
not been observed and described. For this collectors are of course 
partly to blame ; but in many cases authors are silent os to the rhizome, 
and seem to think it a feature of no importance. An isolated plant with 
a woody root-stock, perhaps nearly as thiok as one’s wrist, of slow and 
almost seoular growth, and which is ereot, or merely decumbent, and 
throws up fronds from the apex in a tuft, and, if deoumbent, 
dies off behind, while it continues to grow slowly forwards, is of a 
totally different nature from a fern whioh has a thin, perhaps succulent, 
quickly growing and widely-oreeping and branching rhizome or »ai- 
menittm, whioh throws up fronds singly at greater or less intervals 
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over a large surface of ground ; and it seems impossible that the 
same species ot fern can ever have habits so widely differing as those 
I ha\e just described. I think I may challenge fern-fanciers to produce 
on instance of variation between such habits. It. is, though there are 
others, mainly on this ground that Mr. E. W. Trotter and I have 
separated Polypodium ( Plieg .), late repens, Trotter MS., from P. distnns , 
Don. which has an erect caudex, and that I am now proposing Neph- 
rodium (Laslrea) rc/-ens as a new species, distinct from Aspidium 
oclithoi-es, Kze. (A ephrodhtm prolixum, Baker). 

Some pains have been taken to give the habitats of the species in 
regular order from \\ est to East,* and in sufficient detail to show the 
distribution in India ; and the distribution in other parts of the world 
has been carefully arranged by continents, which is not always satisfac¬ 
torily done in th three works here followed and reviewed. And, except 
in the cases of the long recognisod and common species, the authorities for 
the habitats or the names of collectors whose specimens have been seen 
and are known to have been gathered in the habitats named, have been 
quoted. I have not used the mark ! ” ; but it must be understood that I 
have either seen the specimens on which I found, or have satisfied myself 
that my authority for their existence is trustworthy. This mark (!) is not 
used in the books I make reference to. As to the now or rarer species, 
the year of collection, in other cases the names of collectors—at least 
those of the more modern of them—are arranged, under the geo¬ 
graphical areas, in the order of date of collection. This much 
seems due to those who have done so much of late years, and have 
helped to make the present list so full ; and in many cases it is an 
acknowledgment of specimens given to myself. And such full citation 
seems to give authority which might otherwise be thought wanting. 
Such an entry as—“ Himalayas, ascending to 10,000 feet”—does not 
seem at all sufficient, or even useful. Taken literally, this would 
mean —“ throughout the Himalaya, from west to east, and at all alti¬ 
tudes from the plains up to 10,000 feet ”; but in many such instances it 
turns out that the plant has been got only in the Eastern Himalaya, 
and not below’ (say) 5,000 feet. Again: “ Himalayas, from Garhwal to 
Bhotan,” not only involves the assumption that the plant grows from 

* The Hazira District of lhe Panjab lies to the westward of Ksfhmir, but is given 
along with the other diftricts of the Punjab for convenience sake. 
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west to east of Nepal, a country of many hundreds of miles in length 
that has not been open to explorers for the last 70 years or so, but 
it leaves in doubt in what part of Garhwal—a tract extending from the 
Tons to the Ramganga—the plant has been gathered. Especially in 
the cases of new species, or species new to India, or to the limits dealt 
with in this paper, does it seem proper to give full authority for state¬ 
ments as to habitat. Colonel Beddome, in the Supplement to his “ Hand¬ 
book,” enters Cystopteris Montana , Link., as a species new to India; hut 
ho gives “ Cashmir ” as the habitat, and does not give the name of the 
person who found it there. Until recently, when I found in the Kow 
Herbarium a specimen of this fern collected in Kashmir in 1877 by the 
late Ur. Aitchison, I was unaware of the authority for this habitat, and 
before I read of it I had believed that the plant had not been found in 
Asia, except in Kamschutka, until 1884, when it was found in Kumaun, 
in the North-West Himalaya, at an altitude of 12,000 to 13,000 feet, 
by Mr. Duthie. Other stations for the plant were discovered by 
Mr. Duthie over the west border of Nepal in 1886 ; but he never 
found it in Kashmir. So far as I know, no one besides Dr. Aitchison and 
Mr. Duthie has ever found this plant between the Carpathians in Europe 
and the extreme west of Asia. In the case of another entry in Beddome’s 
Supplement —Asplenium gerrnanicum , Weiss—said to have been got 
in. Kashmir, and therefore to be new to the Indian region— 
the collector’s name ought to have been stated. Mr. J. C. McDonell did 
find a scrap of this species in Kashmir early in 1891 ; but he did not 
know he had got it until sometime after Colonel Beddomo’s Supplement 
had been publisned. As will be seen, reoorded in the proper place, 
A. gertnanicum had been got previously in Afghanistan and Chamba. 

For reasons whioh will be obvious, when it is considered that this 
paper in being published in instalments, ajl the new speoies are given 
first, as Fart IT.; and Plates of all of them will be issued along with 
the descriptions, or thereafter, as may be found possible. Not being 
a draughtsman, I am at a disadvantagejm attempting to give illustra¬ 
tions ; but Mr. N. E. Brown, the well-known botanist has cafried out 
my ideas and wishes voiy correctly as well as* artistically. The 
details and enlargements and arrangement of the Plates are entirely 
Mr. Brown’s; but as he conld not spare time for making the finished 
drawings of fronds, these have been done, from his aketohes and the 
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specimens we selected from my herbarium, in Calcutta, by Bengal 
artists, under the supervision of Dr. D. Prain, the Superintendent 
of the Royal Botanic Garden, Calcutta, who also kindly adopted 
the undertaking by his predecessor, Sir George King, to have the Plates 
lithographed for me (and the Bombay Natural History Society) in Cal¬ 
cutta, where, as is well known from the numerous examples in the 
“ Annals of the Royal Botanic Garden, Calcutta,” such work is very effi¬ 
ciently done. My very best thanks are due to Dr. Prain for having 
thus so materially contributed to the preparation of this paper. 1 am 
also greatly indebted to him, as well as to Sir George King and Mr. J. 
F. Duthie, for their help in securing the co-operation of the Bombay 
Natural History Society for the publication of my paper in their 
valuable Journal. To Mr. Duthie I must also express my grateful 
thanks for having passed the final proofs for the press at Bombay, 
which has saved many weeks of time. Additional Plates will, I hope, 
be given from time to time, as I may be able to get them prepared ; 
the Society in Bombay is not wanting in liberality in that respect. 

LIST OF ABBREVIATIONS. 

Botanical Terms. 

Caud .: caudex, from which arises the frond or stipes. 

Jlhiz . : rhizome, a creeping or climbing stem, taking the place of a caudex. 

St. : stipes, or stipites, the stalk of the frond. 

Fr. : Frond, or fronds, exclusive of the stipes. 

jlh .: rhachis, the continuation of the stipes up the middle of the frond to the ter¬ 
minal point. 

Sec. 1th.: secondary rhachis, or rhachises, the main branch or branches of the 
rhaokis. 

Pinn. : pinnre, the primary complete divisions of a frond. 

pinnl. : pinnule or pinnule®, the secondary complete divisions of a frond, or com¬ 
plete divisions of a pinna. 

Segm. : segments, the divisions of a pinna, or of a pinnule, when more than mere 
teeth, lobes, or crenations. 

Ven. : venation, the system of veins in a frond, pinna, pinnule, or segment . 

Costa : the main vein of a group proceeding from a rhachis. 

Invol. : involucre, the covering (cup 0 r cap) which incloses and protects the sorus. 

Measures of Length. 

Ft. : foot or feet. 

In. : inch or inches. 

L. : long, thus 1 in. 1., 1 ft. 1. 

W. : | thus 1 in. w., or 1 in. br. 

Bt. : broad S 

5-7000': 5000 to 7000 feet altitude. 55-7000': 5?00 lo 7000'. 
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Authobb’ Names and theib Wobks. 

Hook. Sp. Fit. : Sir W. J. Hooker’s Speoie* Filicum^ 

Syn. Tit.: Hooker and Baker’s Synopti* Filicun'. 

C. R. : Mr. C. B. Clarke’s “ Review of the Ferns of Northern India.” 

Redd. H. B .: Colonel R. H. Beddome's “ Handbook of the Ferns of British India” 
and Supplement. 

Wall .: Wallich in Catalogue of Plants . 

(Besides other abbreviations already in general use.) 

Names of Habitats. 

Afghan .: Afghanistan. 

Trant-Ind . States : Trans-Indas Protected States. 

Simla Peg .: Simla Region. 

JV.-1F. P .: The North-Western Provinces of the Bengal Presidency. 

( [Him .): The Himalaya Range of Mountains. 

D . D . ZWif.: The Debra Dan District of the N.-W. Provinces. 

T. Qar*i. : The Tehri Qarhwal State in the N..W. Himalaya. 

Brit . Oarh. : District of British .Qarhwal, 

N. Jnd .: Northern India. 

Cenir , /nd.: Central India. 

Centr. Prov.: The Central Provinces of India. 

&. Jnd . : Southern India. 

Malay . Penins.: The Malayan Peninsula. 

Jforc. /Wei.: Madagascar, Mauritius, Bourbon, etc. 

I r y.: Valley. 

(Besides other usual and obviouB abbreviating.) 

COLLEOTOBS' NAMES. 

Aitoh. : the late Dr. J. E. T. Aitchison. 

Beddome : Colonel R. H. Beddome. 

Blanf. : the late. Mr. H. F. Blanford. 

Bliss : Mr. T. Bliss. 

C . B , Clarke : Mr. 0. B. Clarke. 


Davidson : Colonel Davidson. 
j Out hie : Mr. J. F. Duthie and his collectors. 
jEdgew. : the late Mr. M. P. Edgeworth. 

Oamble : Mr. J. Sykes Gamble. 

Oamn>i$ : Mr. G. A. Gatnmie. 

JJooh. fil .: Sir J. D. Hooker. 

/A?/*# : Mr. C. W. Hope. 

Jaoquem .: Jacquemont. 

Jfttay : Sir George King. 

Lace : Mr. J. H. Lace. 

Zev. : the lata Mr. H. 0. Levinge and his collectors. 

Mr - y - A - Mociuna “- — “* 

MBonell : Mr. J. C. M’Donell. 

Mann : Mr. Gustav Mann. 

JR. Blink.: Mr. B. Blinkwoith. 

8. $ W.i Strachey and Winterbottom. 

Trotter : Mr. E. W. Trotter. 

T. T. ; Dr. T. Thomson. 

Watt ■. Dr. George Watt. 


(To be continued .) 




















































































































































THE FERNS OF NORTH-WESTERN INDIA, 

T 1 A VCH *NISTAN the TRANS-lNDUS PROTECTED STATES, and KASHMIR: 

“rrlg^a and aamed on the basisof Hooker and Baker's Sy«v* Filicum, 
and other works, with New Species added. 

Rv n. W. Hope. 


(Continued from page 825.) 
Part II. 

NEW SPECIES.* 


Genus 8—DAVALLIA, Smith. 

Subgenus —Leucostegia, Presl. 

B Davallia Beddomei, n. sp .—Phiz, creeping on trees, hard, woody, 
branching, densely clothed with light-brown, large, broadly lanceolate-acuminate 
scales peltately attached near the free base, thickly overlapping each other, not 
adpressecL persistent; st. articulated on rhizome, and clothed like it for a 
short way up, and with a few large scales scattered higher ; fr. lanceolate- 
acuminate, sometimes much attenuate at apex, lowest prir of pinnm hardly 
shorter than next two pairs above, 5—14 in. 1., and up to 6 m. hr., bi-tnpmnate, 
and sometimes deeply quadripinnatifid; firm 15-20 pairs besides the pinnati- 
fid apex, distant, lowest pair subopposite, others increasingly alternate until all are 
cqui-distant, lanceolate and sometimes much acuminate, subequal-sided, lowest 
pair broadest and sometimes with inferior pinnules next the stipe enlarged ; 
rhachis of pinna slightly winged ; pinnl. up to 12 pairs besides the pinnatifid 
apex, those on superior side of pinna slightly longest except sometimes on lowest 
pair of pinnae, in fully fertile fronds cut down to a winged rhachis, leaving up to 
6 pairs of tertiary segments free, which again are deeply cut down into three or 
more unequal-sided lobes either simple and non-soriferous, or cleft into unequal 
horns and then soriferous; texture herbaceous ; colour of fronds olive green, 
—of stipes and rhachises more or less pink ; veins of tertiary divisions pinnate 
In the lobes : veinlets of lobes simple or abruptly branched into two parts curv¬ 
ing round into the hooked horns of the ultimate soriferous lobes ; sort one at 
the base of eaoh cleft lobe aoroas-the forked veinlet; invol. persistent, nearly 
as wide as the cleft lobes. (Plate I.) 

Punjab : Kullu 9-10,000', Trotter ; Simla Beg. 8-10,000', Collett, Blanf., Hope, 
BUus Lace : common at these elevations. 

N.-W. P.: D. D. Diet.—Jauntar 7-9000’, Herschel, Duthie, Gamble, Mrs. Stanatteia i 
T.Oarh. 8-10,000', Lev., Macklnnone, Gamble; Brit. Garhnal 8-10,000’, Duthie; 
Kutnaun 8-19,000', Duthie, Trotter, MacLeod. 

Distbib. — Atia : N. Ind. (Him.)—Nepal» Sikkim ; Bhotan. 

• The serial numbtrs prefixed to the New Species show theit place under eaoh 
genuB in the General List (rart III), where the names only will be repeated. 
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I dedicate this beautiful species to Colonel Beddome, who has done so much 
for ferns, and who has shown me that it is ondescribed. It is the high-level 
plant which is not got in the parts of the Himalaya most frequented by Euro¬ 
peans, and consequently has been seen growing, or noticed, by few collectors. 
It can never be mistaken, in growth at least, for the low-level plants, so com¬ 
mon in the outer range of the Himalaya, be these D. pulchra, or D. pseudo- 
cystopteris, or D. Delavayi. The fronds are never deltoid, or even subdeltoid, in 
shape, as are those of D. pulchra and D. pseudo^ystopleris, and the stipes 
are generally comparatively short, and, like the rhachis, pinkish in colour, 
which tinge gives a character to the plant. The large, broad scales of 
the rhizome, suggesting pale-coloured raisin skins, are very characteristic. 
It is sometimes difficult to separate the members of this group by their 
ultimate cutting, as that seems to vary with age of fronds and degree of their 
fertility; but I consider the difference in shape of frauds, in scales, in colour, and 
in habitats to be quite sufficient distinction. Blanford, who called this plant 
D. pulchra, Don, said—“ The typical form, distinguished by its red rhachis, 
obtuse segments and ovate scales of the rhizome, is abundant on trees on 
Kamalhuri and Hatu (Mts.) above 8,500 ft,, but does not occur lower.” 

Genus 12—CHEILANTHES, Sw. 

0. Cheilanthes dubia, n. sp .—Caud. erect,Dndistinguishable—hidden 
i>y the numerous stipe3 ; st. densely tufted, stout, round, about as long as the 
fronds, when young—thickly covered with linear-lanceolate hair-pointed scales 
with dark centres, which dim inish in size and become paler in colour upwards, 
and are there mixed with small, pale-brown, chaffy scales and tomentum ; when 
old, less densely clothed, and then appearing glabrous and almost black be¬ 
tween the scales; ft. lanceolate, sometimes 1 ft. and upwards in length, pinnate ; 
pinn. pinnatifid nearly to the rhachis, lower pinnae as long as or longer than 
those next above, and with lower aides enlarged ;/r., of two sorts, (1)—the broader 
herbaceous in texture, with pinnae and segments broad, destitute of powder 
beneath, secondary rhachises and costae with a few, narrow, pale-brown scales, 
but no tomentum ; invol. distinctly separate at tips of veins, often not 
extending to apices of segments, and often without sori, (2)—the narrower 
coriaceous in texture, with pinnae and segments shorter and narrow ; rhachises 
and costae densely clothed with pale-brown to nearly white broad and also long 
chaffy scales, and tomentum, and under surface of lamina completely covered with 

white powder; invol. broad, confluent, all round the segments, much lacerate 

a>id ciliated. (Plate. II.) 

-W. P. : D- 2). out.— On the cart road from Rajpur to Mnssooree, at about 4,000 
It. altitude- 
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This fern grows near the highest range of C. nt/a, Don, and at abont 
the lowest range of C. ulbo-murninata, Clarke, which two species are very 
unlike each other in general appearance and habit, perhaps agreeing only in 
having two sorts of fronds, differing as above described. It is much larger 
than C. rufa , and has the general appearance of very large plants of C. albo- 
margimta, except that none of its fronds are deltoid as some of those of the 
other,species are ; but it bears fronds some of which might be referred to one 
species and some to the other, and, as I cadnot refer it as a whole clearly to 
either, I give it an independent Dame. It may be a hybrid between C. albo- 
marginata and G. rufa. ^ 

Colonel Beddome says (Handbook, p. 94), under C. rufa —“ Very near the 
last species ” (C. allo-marginata) “.only tomentose. I have some specimens 
from Garhwal. I hardly know which to refer to, the tomentiuu being present, 
but very sparse; the difference between the two is only a question of the 
tomentum, and both may well be varieties of fnrinosa." I lived for sixteen 
years in Dehra and Mussooree in the midst of these species of Cheilanthes, 
and I must say I know of no three species of any genus which are more 
markedly separate in character and general appearance than these three are. 
C. farirwsa, in those parts at least, never varies, and is as typical hen growmg 
in the Raspana Valley at Rajpnr alongside of C. rufa as it is many miles south 
of any known habitat of that fern. G. albo-marginata looks quite a different 
plant when growing in exposed rock crevioes, or on walls, from itself growing 
in soil and shade, but it is always clearly distinguishable from C. rufa. C. rufa 
is always spread out flat on the face of the rock in which it is rooted, tliomrh 
occasionally it grows in soil above or below rocks. I think I have never seen 
G.farinosa rooted in rock. I do not think Colonel Beddome has ever seen 
G. rufa growing. He has probably teen misled by the fact that both that 
species and C. albo-marginata are somewhat dimorphous, though where the 
resemblance of either to C. fatinosa is I cannot see. 

Genus 20—ASPI.ENIUM, Linn. 

Subgenus—A thybium, Roth. 

22. Asplenlum tenellnm, n. sp.— Allantodia imiRa % Wall, in Herb. 
1821, under Asptenium tenuifrons, Wall. Cat. No. 200. Plants isolated^ 
10—22 in. high, aooording to age; caud., erect, small: st. tufted • 
or, if constrained, procumbent, and stipes springing in close longitudinal 
sequence : a few lanceolate^cnminate brown scales on base of stipes ; st. 
except oloee to base, naked, slender, sometimes nearly equalling* the 
frond in length ; fir. broadest at middle or below it, narrowing slightly 
towards the base and rapidly towards the acuminate apex, bipinnate, 6—13 in 
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]., rarely longer, 3—G in. br. ; pinn. 10—18 pairs (according to size of frond) 
besides the acuminate apex, well apart, stalked, ovate-acuminate. —3 in. 1., 
2 — 1 in. br., sometimes broadest at base, generally like the frond in miniature • 
s rordary rhachis flat above, keeled below, becoming winged above the lowest 
tc\v pairs of pinnules; pinnl. 6—12 pairs below the acuminate apex of 
'he pinna, oblong and blunt to falcate, unequal-sided, lower side cut away, 
divided more or less deeply into 4 —6 pairs of blunt toothed lobes or segments; 
upper surface furnished with long weak set(c springing from the sides of the 
secondary rkachis and the costa of the pinnule, and in large fronds also from the 
veins; texture herbaceous ; v- n. pinnate in the pinnules, and forking in the 
ultimate segments ; sori in a double row close to the costa along the vein and 
the superior veinlet of each lobe, sometimes one, jr a pair, away from the costa 
in the anterior lowest segment ; inrot. persistent, opening towards the costa or 
the main vein of the enlarged lowest segment. (Plate IV.) 

Had. :—K.\su. : Rtatitwar, T. T. 14-11-48. PUNJAB i—Simlulijg. — Simla 6-7000', 
Blanf. 1 S 88 , Bliss 1S91. N.-W. P. ; D. D. Ditt. —Sowarna Nila 4500', Mackinnons 
1878-79, P. tV. Mackinnon ami Hope 1881 ; A'umaun —Jagesar and Pliurki 6000', 
S. and W. 1848, near Naini Tal 5501/, Hope 18G1 ; Ralam Valley 7-8000', Duthie 
No. 3 < 121 , 21-8-84 ; Khitti to Dwali 70-7500', Trotter No. 817, 1691; Gori Valley 
above Bugdiar 9000', MacLeod 1893. 

Distbtb. — A**a : N. lud. (Him.) tV. Nepal : Nampa Gadh 12-13,000', J. R. Reid 
1880, com. Dnthie No. <‘,244 : very long. Nepal, If allioh, Dutkie. 

A sin ill and elegant plant, found on wet rocks, or by the side of small 
streams in forests on the Himalaya. Intermedia^ between A. nioripes and 
A. tmwfrons, Wall. Distinguishable from the former by the shorter stipes, more 
delicate habit and more elegant cutting, and distinguishable from A. tenuifrons 
bv the sm tiler size of the plant, slender stipes, generally more attenuate pinna?, 
and by not being proliferous towards the apex of the fronds. 

A. tenellum Wall, is given in Hooker and Baker’s Synopsis Filicum as 
merely a form of A. FUix-foemina , Bernli., “with the midrib of the pinna 
and pinnules licset with film yellow spines or strigiUa but in the living 
state the two plants arc altogether unlike. In the WalUchian collection in 
the Herbarium of the Linnenn Society, there is only one frond ticketed by 
Wallioh, Allantodin tenet fa. Wall., “ Legi in Napalia 1821” : it is long and 

narrow 11 j in. L, 4in.br., with sori very costal, like the Sikkim high- 

level plant which Mr. Clarke called var. alpina of A. niyripes, and the Khasi 
Hill specimens alluded to in this paper under A. niyripes : the pinna are distant 
and very narrow—about *in. br. only, and just enough of the upper surface 
is visible to show that it is setnlose. In the British Museum Herbarium 
there are two sheets marked “ Allxniodia Untlla, Wall, in Herb. 131 ” (possibly 

1.' ~ r U TYVt f l J lilVc. i *■ J 
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Cat. No. 231 is meant, as A. vectinatum , Wall. Cat. 231. with some .1. mgrif cs , 
is mixed). 

Moore, in the Index Filicum , gives AUantodia (?) tenelht, Wall, as a synonym 
of Athyrium tenuifrons, Moore. 

26. ^A. rupioola, n. ep.,— Plants isolated; caul, suberect or procumbent, 
slow-growing ; st. densely tufted, springing from all round the caudex, short and 
thick and carving towards the vertical, the bases persistent, clothed with 
narrow hair-pointed dull brown scales, above glabrous ; fr. narrow lanceolate, 
acuminate at apex, simply pinnate, deeply pinnatifid, naked except for a tow 
fibrillue on main rhachis, herbaceous to subcoriacoous, generally rnrving 
Laterally near the base reversely from the direction of the stipes, the lower 
pinna; becoming distant and dwindling in size ; up to 15 in. 1. and probably 
more, by 3—4 iu. br., rarely broader ; pinn. 20 or more pau-s besides ape.V, 
becoming distant towards the base of the frond, sessile and decurrent both 
ways on rhaohis which becomes winged towards apex, §—} in. br., falcate, 
broadest at base and anterior lowest segment longest cut down sometimes 
nearly to the secondary rhachis into broad falcate segments spinulosely toothed 
at point and on both sides, or, in large specimens, lobed, and then the lobes 
spinulosely toothed in correspondence with the veinlets ; ven. pinnate in the 
segments ; t wi/ets one to eaoh tooth or lobe, and forked in the lobes ; vena¬ 
tion distinot on the lower snrfaoe ; sort one to each vein, on the anterior 
veinlet of each lobe, or in the fork of the veinlets, short, straight, or some¬ 
times hippocrepiform„ looking large and roundish when ripe ; irwol. brown, 
persistent at least till sori ripen. (Plate V.) 

The above description has been written from fifteen sheets in my possession: 
there is no other description, except that Beddome gives A. rupicola , Edgew., as 
a synonym of A. Filix-Jcemina, var. retiua, Clarke, which he describes briefly. 
Soma at. least of Clarke’s refusa is quite different from the present species. 

Hab.—Kasumib, Fir Pvi\jal, sooth slope 9000’, Lev. 1875 Punjab— Chambu 
8000’, BaJen-Powell 1879, 9000' McDonell ; Kullu 7-8000', Trotter ; Nandi State 
9-10,000', Trotter ; Simla lleg.—Simla, Edgew., and Nagkanda 29-9-31, Lady Dal- 
houBie, Herb. Wight, in Herb. Hort. Kew, 7800', Bliss ; Ridge east of Simla from 
Mahasa to Baghi 8-10,000', Gamble, Collett, Blanf, Hope, Trotter, Bliss. 

N.-W. P.: D. Z>. Diet. —Jaunsar 7500', Gamble; Hnssoorce 7000’, Hope (once seen). 
B. Oarh .-near Knari Pass. 11-12,000', Duthie No. 5160; JTwmoim-Nainl Tal 
DavidBon 1876, China Mt. 8600*, Trotter ; Byana—Pdlang Gadh 9-10,000', Duthie ; 
Pindar Gorge 9-10,000*, Trotter No. 886 (whole plant 6 in. high, fronds fertile, 
1 in. br.) ,* Gori Ganga Valley—Bngdiar 8600', MacLeod. 

This is a very distinct speoies, both in structure and lmbit. It grows in 
the crevioes.of dry exposed rocks, and, late in the season at least, always has 
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stumps remaining of stipes representing fronds larger than any then existing. 
Probably the longer fronds get broken off by the wind, or cropped by cattle 
or goats, during the rainy season. Blanford had been calling the plant 
A. Schimperi , A. Br., narrow form ; but when I collected it in 1886 I 
thought it distinct and new, and proposed to call it A. rupestre. On going 
to Kew in 1888 I found a specimen collected by Edgeworth, and named by him 
A. rupicola. Meanwhile, Mr. Blanford seems to iiave entered the fern in his 
list of the Ferns of Simla (Journ. Asiat. Soc., Beng. 1888) as A. Filix-famina , 
var. relusa , Deeue., subvar. elongata, Clarke, from sheets at Kew so marked by 
Clarke. Tins sub variation is too metaphysical for me, and, as the plant is 
unlike A. Filix-fcemina in every respect, I give it as a species, and adopt 
Edgeworth’s name as being very appropriate. I disagree with Beddome when he 
says that the fronds are very similar to those of A. Schimperi, A. Br., but almost 
always only bipinnatifid. A. rupicola is very gradually narrowed towards the 
base, whereas A. Schimperi is hardly narrowed at all ; and I have never 
seen the first-named species with fronds even nearly bipinnate ; but probably 
Beddome, as Clarke does, includes in the variety retusa of A. Filix-fcemina 
other plants which I do not know. In the Calcutta Herbarium I found, and 
separated, a good many specimens of A. rupicola, but I omitted to note par¬ 
ticulars regarding them. 

Genus 22 — ASPIDIUM, Sir. (in part). R. Br. 

Subgenus — Polystichum, Roth. 

3. Aspidium Duthiei, n. sp.— Plants with erect co.udices in dense 
tufts ; st. short, stout, 1—2 in. long, densely clothed with large pale-drab, 
almost straw-coloured, scales, which extend up the rhachis to the apex of the 
frond, diminisliing in size upward, and along the costas on both surfaces, under¬ 
neath protruding from among the sori ; fr. 2—4, 5 in. 1., narrow, linear, 
simply pinnate ; pinn. short, blunt, hardly auricled, broadened at base on both 
sides, merely lobed or crenate above, markedly alternate ; upper surface covered 
with small white glands or seta? ; texture snbcoriaceous ; sori about 4 pairs to 
a pinna near the costa. (Plate YI.) 

N.-W. P. : T. Oarh .—Dadu Glacier 14-15,000', Duthie No. 396, 19-8-88; Kutti 
Valley, above Napdlcha, 18,800', Duthie No. 8708 On P»rt) ; Kuviaun —Lcbong Pass 
16-17,000', Duthie No. 6284, 1886. 

Nepal, West—N ampa GAdh 13-14,000', Duthie No. 6288, 1886. 

I have felt obliged to separate this plant from A. lachenense , Hook., both 
because it differs from that plant in appearance, and because Hooker’s description 
of A. lachenense cannot be made to cover it. Nor is that description correct for 
even the type plant, especially as to the cutting of the pinn®, whioh can hardly 
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bo called serrate, much less “ spinoso-serrated ” (Syn. Fil.), or ‘‘ spinosdy- 
serrated or crenate-serrate” (Bedd.). Clarke says—‘‘Margin crenate-serrate, 
scarcely spinulose.” I should say certainly not spimilose. The pinnse of 
neither plant are auriculate, as those of most Polystichums are. The distinguish¬ 
ing features of A. Duthiei are—the short and stiff stipes and stout rhachis ; the 
dense covering of disproportionately large, very pale, scales : and the white 
setce on the upper surface, and the coriaceous texture. Judging from the 
few plants which have been gathered, some with few fronds left on them, but 
with numerous stumps of thick stipes, this species produces larger fronds than 
have yet been seen. 


Genus 23—NEPHRODIUM, Rich. 

Snbgenus— Lasts ea, Presl. 

4. Nephrodium Gamble!, n. sp .—Plants isolated ; caud. erect or 
suberect; st. stout, 9—24 in. 1., densely clothed throughout with long dull-brown 
scalwupto H in. 1. by T 3 g in. br., which diminish in size rapidly and get 
darker in colour above two or ■ three inches from the rhizome ; rh. similarly 
clothed throughout with dark brown or black hair-like scales which extend a 


short way along the sec. rh. ; fr. simply pinnate, 11—8 ft. 1. by 9—13 in. 
br.; pinn. up to 80—3o pairs, very shortly stalked, cordate with bases some¬ 
times overlapping the prim, rh., narrow, generally broadest at base owing to 
enlargement of lowest pair of segments, above that g in. br., hardly nar¬ 
rowed below middle of length, and above that gradually to a not very acuminate 
point, cut down i—gth towards sec. rh. into numerous segments, one for each 
main vein withmargins rounded upwards from the sinus, the lower afterwards 
running parallel with the sec. rh. to an ogival mucronate point, margin some¬ 
times undnlate and slightly toothed ; tejture coriaceous, brittle when dried ; ten. 
pinnate in the segments, lowest pair of veinlets taking off at or near costa of 
pinna and curving upwards to near the sinus, but sometimes stopping mud, short 
of it and then often not soriferous, others running into the lobes, and all stopping 
short of the margin and having thickened ends ; sari small, 2-8 to a segment, 
“ 0f Vemlete above, appearing gronped m triplets- 

II a ““ ‘ egmenl “ d the thW 10 the nesl “Perior segment , 

Simla, Col. Bate*," fide Hooker In Herb Hort 
N.-W. P. j “ Oarhtcal P. W. Mackimton M8 :Tj 

ewZ^t;. C - 70 ™'’ Gmbl ° 18TO ' N “- 

W-Sbtuoa,. »««. NO. ; 
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Many years ago I separated, from among Nephr odium F. mas , var. 
parallelogrammum, Ivze. in Limuea, Hook, in the collection of the Messrs. 
Mackinnon, several specimens as differing in cutting and venation. And more 
recently I observed in Mr. Gamble’s collection, in the N. hirtipes wrapper, the 
specimens above enumerated from Darjeeling, Bhotan, and Shillong, the two 
latter sets having been marked by Mr. Clarke Lastrea hirtipes. On the ticket 
of No. 7075 Mr. Gamble had written—“This seems to be placed by Clarke 
together with what we have usually considered true ‘ hirtipes * (tee my No. 
7154), but the two ferns are quite distinct in locality and habit. No one 
gathering them together in Darjeeling could say they were the same !” When I 
told him I agreed as to this specific difference, and that I proposed to describe 
the plant as a new species, Mr. Gamble gave me this specimen. Except that the 
frond and pinnie are narrower, and that the scales on it are paler, I cannot see 
that the North-West Indian plant is different. The venation is like that of 
jV. hirtipes, but with perhaps more veinlets in a group. I have not seen either 
plant growing ; but even without the support of Mr. Gamble, who has gathered 
both, I should have no hesitation in describing the present as a new species, 
distinct from N. hirtipes —the principal points of difference being (1) the 
stouter stipes and rhachis ; (2) the more numerous and narrower pinn®—the 
lower ones deflexed ; and (3) the fewer sori. The free portion of a segment 
resembles in outline the head of a bird with a small beak. 

I observed some specimens of N. Gamblei in the Calcutta Herbarium, but 
had not time to note particulars of them. In Mr. Levinge’s collection in the 
Dublin Museum I have lately seen a very fine specimen of tlus fern, named 
N. hirtipes, which I noted as having a thick stipe 19£ in. 1. with a frond 
28 in. 1. by 13 in. br. below the middle, and almost 12 in. at the base 
measured along the deflexed pinnae. There are about 85 pairs of pinnae, besides 
the abruptly narrowed apex. The texture is coriaceous. And in the Edinburgh 
Herbarium—which has lately been greatly enriched by the acquisition of the 
late Colonel F. Henderson’s collection of ferns—-I found a still larger, though 
imperfect, frond which must have been 3 ft. in length, besides the incomplete 
stipes which is 22 inches. This is the Bhotan specimen cited above, and Mr. 
Gamble’s ticket bears—“ Nephrodium hirtipes, Hook., ex C. B. Clarke, but in 
my opinion a different species.” With this specimen, which is unmounted, is a 
loose slip, in Mr. Levinge’s writing, as follows :—“ We always called this fern 
L. cuspidata here ; but it clearly is not. It differs from the typical L. hirtipes 
considerably, especially in habit, growing in great tufts like L. patentissima. I 
think it should be considered a variety (initialed) H. C. L. 14-11-80. 
\nother slip in Colonel Henderson’s writing bear* :—“ These specimens are 
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from the Himalayas, and though I suppose you will call them L. hirtipes, they 
tQ 0 n and run into Lastrea cuspidate.*' I need not here consider 
whether N. cuspidatum and N. hirtipes are distinct species ; bob I may say that 
I think•i\ r . Qamblei is the farther removed from N. cuspidatum. I have seen 
one or more specimens named N. hirtipes in Colonel Beddome’s collection, 
which I should name N. Qamblei. 

0. N. repens, n. sp.— Rhiz. widely creeping and branching, and throw¬ 
ing up fronds ^ in. to 1 in. or more apart (sometimes forming dense beds) 
£ in. thick ; stiff and ligneous when dried ; st. naked or with a few deciduous 
scales at base only, upwards becoming downy or villose, as are the rhachises, 
8—6 in. long below the auricles of the frond, rarely longer ; fr. ovate with an 
acuminate apex, but suddenly reduced below and continued by almost linear- 
auricles down the 6tipe, which dwindle in size until scarcely visible, auricles 
sometimes bipartite with segments pointing up—and downwards, simply pinnate, 
2—4 ft. long including auricled base, by 6—12 in. br. ; pinn. numerous, 
close, not generally more distant towards base (but the auricles increasingly so), 
acuminate, width from \ to 1 in., rarely more, generally under $ in., cut down 
nearly to the sec. rh. into very numerous narrow parallel-sided round-pointed 
segments which are closely set—though always separated by a narrow sinus, 
slightly curved upwards at apices ; texture herbaceous or sometimes subcoriaceous, 
the costa thiCkly and the veins sparsely clothed on both surfaces with short hairs 
or down ; ven. of segments simply pinnate, attached to or abutting upon, but not 
branching from, the rhachis of the pinna ; ven. 6—18 pairs of veins, running out 
to the edge, the lowest pair just above the sinus ; sori small, one on each vein 
except near apices of pinnae and segments, where they are wanting, medial or 
sometimes rather nearer the margin; invot. glabrous, persistent, sometimes 
shrivelling. (Plate VIII.) 

Punjab : Chamba —Chao (pi Sao) 6000*, C. B. Clarke 2S606, 7-10-74 (!) ; Ravi 
Valley 6000*, Blanf.; Chamba 6-7000', J. Marten 1897 ; Nandi State 8000', Trotter ; 
Kullu 6-7000*, Trotter ; Simla Reg.— 8imla 6000*, Collett; the Glen 6000*. Gamble;’ 
UBan Valley 4800*, Blanf.: “ Common in ravines below 6000*,” Blanf. in List (under 

N.proUamm ) ; Bliss 1890, several stations. N.-W.iP.: D. D. Diet _Jaunsar : Rupin 

Valley 4500*, C. G. Rogers; Tons Valley 3000', Gamble; “Dhoon” (in the Dehra Dnn) 
Vicary; Bu&raa N£la 4506', P. W. Mackinnon and Hope 1881; Sahasradhira 2000 # 
Hope; Mossooree—in Herb. Dalzel, King, Horschel, Mackinnons, Hope ; T. Garb — 
Phedi 4-5000', Duthle ; Kawaa,_Karim 6300', B. and W.; Naini Tal, Hope 1661 
OhipplegbAt and Koonoor, Davidson 1871 ; near Askot 4-5000', ,Duthie 1884 ; Nalena 

1890 : B ‘“ 6SW ' T "’“" 1891 = K “ ni 


DrsTBiB.-Arta : N. ^d. (Him.) Nepal- WMieh 849. Aspid. No. 29; « Legi in 
Napalm 1821 ; Sikkim and Bhotan (?) ; Assam-Shillong 6C00', C. B. Clarke^ l y. 
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AJr. : Sierra Leone—near Free Town, H. H. Johnston. S. Afr.; Madagascar ? (iV. 
lnnpicvsj>e, Baker). 

In giving habitats for this fern I am obliged greatly to assume from their 
other characters what sort of rhizome many herbarium specimens must have had. 
As already said, under JY. prolixun, Baker, I have seen no plants of this section 
from North-West India with an erect caudex and tufted stipes. I should now 
add—except of the next species N. xylodes, Kze. In the Synopsis nothing is 
saidas to the rhizome of N. prolix urn. Baker, though that is sometimes the most 
important part of a fern ; nor does Willdenow mention that of his Aspidium 
prolixum. Nor does Clarke say anything as to rhizome, but says—‘‘ tufted, ” 
meaning stipes in tufts, which I consider to imply that the caudex is thick 
and erect or suberect. Beddome is bolder, and in giving Lastrea ochthodes, 
of which he says N. prolixum, Baker, is a synonym, he writes—“ Caudex erect, 
stipes tufted.” And among all the specimens in the Kew Herbarium, named 
N. ochthodes and JY. prolixum , there is not one with an erect caudex, and I 
think only one with a creeping one, namely, Mr. Clarke’s No. 44652, collected 
at Shillong 6100', 6-9-86 ; and to the fact of the creeping rhizome Mr. 
Clarke has called attention, as though it were an abnormality. 

On referring to Kunze’s description of Aspidium ochthodes, I find he 
says—“ Rhrzoma juvenile tantum observavi ,” and of A. xylodes he says only— 

“ rhizomate .” As to the shape of the frond, Kunze says A. 

ochthodes differs from A. xylodes among other particulars in having “ ban 
sensim altenuatu and A. xylodes from the other, thus—“ bast abrvpta con- 
trada.” Kunze’s N. ochthodes , therefore, has a f road gradually attenuated at the 
base, and not suddenly reduced to mere auricles as in JY. repens and N . xylodes 

Hooker in the Specie s Filicum, IV, p. 109, gives No. 87 N. ( Lastrea) 
ochthodes , Hook., and for description a verbatim copy of Kunze’s ; and then— 
“ var. a, frond much attenuated at the base by the dwarfing of the pinnae. 
Aspidium ochthodes , Kze. in Linuaea, XXIV, p. 282. Mett. Aspid., p. 82 ; 
var. 0., the lowest pair (several pairs) suddenly abortive, reduced to large 
tuberculated glands. Aspid. tylodes, Kze., in &c. ; Mett. Aspid., p. 82, vix ab 
Aspid. ochthode diversum videtur. Aspidium glanduhferum. Wall. Cat. 347.’’ 
Wallich’s type sheet of No. 347, Aspid. glanduliferum, Wall. “ Napalia 1821,” 0 
is the plant I take to be A', prolixum , Baker, with pinnae gradually reduced 
in length beLow and broadening into butterfly-shaped auricles : there is no 
rhizome : the stipe, though incomplete, is 3fi£ in. 1. ; and there are about 19 
pairs-of auricles diminishing in size to a mere trace only. Baker’s N. pro- 
-lixum is said to have a prominent gland at the base of the pinn®. I can see 
no glands on an. specimens of AT. repens. 
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No. 349, A. appendiculatum, Wall., in the Linnean Society’s Herbarium— 
“ Aspid. No. 29 : Legi iu Napalia 1SS1,” named by Mr. Clarke—A 7 . canum 
Baker, v. prolixum, Baker, Is A 7 . repens ; there is no rhizome, but the frond is 
suddenly diminished to mere short linear auricles, not butterfly-shaped : one 
frond is auricled for 21$ iu. 

"Mr. Blanford never gave A 7 , canum. Baker, as other than a synonym of 
A T . prolixum, and io his published paper (Journ. Asiafc. Sou. Bengal, 1888 ) ho 
said—“ I include herewith the forms from Simla that have been referred to 
N. canum, the type of which is a specimen of unknown origin, grown at Kew, 
and having sub-marginal sori.” (I may here remark that there are several 
pot plants in the Kew Temperate Ferrf-house ticketed A 7 , canum , which are 
downy enough, but they have not creeping rhizomes and have stipes densely 
tufted, as Baker’s description says.) But in their joint “ Supplementary Note on 
the Ferns of Northern India,” read before the Linn. Soc., 3rd November 1887, 
Mr. Clarke and Mr. Baker gave “ 28. Nephrodium canum , Hook and 
Baker ; C, B. Clarke in Trans. Linn. Soc., ser. 2, Bot., Vol. I, p. ft 15. 
Simla, H. Blanford ; rhizomate horizontal brevi : sed in N. prolixo type. 
C. B. Clarke No.44652 rluzoma omnino simile videri potest.” This shows 
that the Simla specimen from Blanford had a creeping rhizome, because 
Clarke’s No. 44652 lias ; though the entry seems intended to confirm the 
remarks made by Mr. Clarke in his “ Review,” 1880, in which he gave 
N. canum as a disunct species (No. 6) with tufted stipes—*' I fear this is only 

a variety of A 7 , prolixum .”. M I can find no good distinction.” 

Mr. Clarke then gave Aspidium appendiculatum , Wall., as a synonym of 
AT. canum, and remarked—" Of A. appendiculatum, Wallich collected 
a large series; the type sheet in his Herbarium is A 7 . camlm , Baker 
type.” 

Of N. prolixum, Baker, to which he attributed N. canum Baker, and 
N. ochthodes , Kze., as synonyms, Mr. Blanford wrote in an early paper, which 
was only privately distributed :— 

“Not uncommon in ravines below 6,000 feet.” ... “It differs in some 
respects from the descriptions of Clarke and Beddome. The caudex is 
decumbent, or shortly creeping, not erect.” . . . “The lowest pair of 
pinuro (sometimes two or three pairs) shorter, then suddenly reduced to 
anrioles.” . . . What the A 7 , canum may be, collected by Thomson 
and Edgeworth in the neighbourhood of Simla, unless herbaceous, 
glandless specimens of N. prolixum , I will not venture to surmise.” . . . 

1T 't probable then that the Simla specimens of A 7 , canum are 
amply A 7 , prol zum,” 


I 
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It is improbable that Mr. Blanford, at the time the remarks above extracted 
were written, had ever seen a specimen of the N.-E. Indian N. prolixum with 
a rhizome attached ; and I conclude that, though nothing was said in the 
“ Synopsis ” about the rhizome, he believed with Mr. Clarke that the caudex 
was erect and the stipes tufted, and yet held that the Simla fern, with a caudex 
decumbent or shortly creeping, and with other differences, varied only slightly 
from N. prolixum. He does not say that it grows in isolated plants, with 
decumbent or shortly creeping caudices, and stipes in a tuft ; and I am 
confident that bad he carried his investigation farther he would have found the 
widely creeping and branching rhizome of N. repens throwing up fronds at 
intervals, and forming a more or less extensive bed. 

N. longicuspe, Bilker, from Madagascar, seems to be N. repens, but the 
rhizome is wanting. The West African specimen cited above is, or was, in the 
Nephrodium molle bundle at Kew. The largest frond of N.repens I have is 4 ft. 
long, including the auricled base, by 10 in. br.; but a specimen in Mr. Gamble’s 
collection, his No. 17824, from Sikkim I think, mounted on three sheets, is 
6 ft. 1. by H b r -, 2 ft - of fchat len S fch bein ? mcrel y auricled, the 
auricles not papilionate : the stipe is wanting. The feni is probably rare in 
Eastern India : Clarke’s No. 44652, from Shillong, is perhaps the only 
representative from Assam. I have seen a few specimens of a plant, with 
glands at base of pinnae and papilionate auricles on the stipe, from Sikkim and 
the Madras Presidency, which have portions of an erect caudex, and these I 
think ought to be called N. ochtliodes , Kze. (under Aspidium). Beddome’s 
figure in F.S.I., t. 106, seems to be a representative of this last-mentioned plant, 
and it shows the papilionate auricles, though only two paiis of them. N. repens 
loves moisture, and grows by the sides of water-courses and on swampy ground 

below springs. 


( To be continued. ) 



THE FERNS OF NORTH-WESTERN INDIA, 

Including Afghanistan, the Tkans-Indcs Pbotected States, and Kashmir: 
arranged and name l on the basis of Hooker and Baker's Synopsis FtUcum, 
and other works, with New Species added. 

By 0. W. Hope. 

(Continued from page 538). 

Pabt III. 

NEW SPECIES. 

11. Nephrodium KingH, n. eg.—Plants isolated '! ; eaud. erect? ; st. 
short—about quarter the length of the frond, clotLcd with dark brown acumi¬ 
nate hair-pointed Beales, truncated at base ; /r. small—6—10 inches 1, 2 8 

inches br., lanceolate-acuminate, rhachises clothed with scales similar to those 
on stipes, bat smaller ; pinn. up to about 18 pairs, subdeltoid, but with the 
inferior of the lowest pair generally rather the shorter, almost sessile, and de¬ 
cumbent on the main rhachis, gradually narrowing to a not acuminate apex, 
cut down to a broadly winged ihachis into upwards of 10 distinct rectangular 
blontly-rounded segments, which are toothed roond the apex and lobed on 
both sides—the lobes more or less toothed according to size of plant; texture 
herbaceous ; ten. pinuate in the segments, veinleis in triplets in the lobes 
and running into the teeth ; sori small, subcostal, one to each lobe on the 
lower veinlet ; invol. entire or irregularly lacerate, not fimbriate, persistent. 
(Plate IX.) 

Pan jab : Chamba —.—Ravi Valley, below Salrundl 9-"i-10,000', McDonell 18815 ; 
Chenab Vnlley—Cheni Pass (Pangi side li'.OOO*, McDonell : in Herb.-Bort. Calc. 
Simla Rag. —abovo Simla, Colonel Bates. N.-W.P.: T. Garh.— moraine of Dudu 
Glacier under Srikanta 14-111,000', Duthie 1888, Nos. 380 and 894. 

DiSTBlB.— Ati* : N. E. lad. (Him.) Sikkim, Lacben 11-12,000', Hooter K. 1849 ; 
Snndnkphoo 92,000', Ltvinge 1880 ; Jongri 13,000’, Gamtnie 1892, No. 187 ; Thibet— 
Dnngboo,and Do-tho, King's Collector 1877, No. 4693. 

This elegant little plant was, if 1 rememher rightly, put up by Mr. 
MoDonell among specimens which he sent me of my next species— N. serrato- 
dmiatum ; and specimens sent by him to Gamble were named by Levinge 
N. Fili&mas, near odontobnia (meaning, I believe, N. serrato-elentatvm). The 
segments are not nearly so much incised as those of the last mentioned plant— 
merely shortly toothed ; the stipes are shorter and not so thick, though stiffer ; 
and the rhachises are inconspicuous below, contrasting with the dark-coloured 
secondary rhachises of N. serrato-dentatum. The pinna: are blunter, and are 
never nearly bipinnate ; and the venation is not so distinct. 

The aerial numbers prefixed to the New Species show their place under each 
genos in the General List (Part III), where the names only will be repeated. 

41 
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12. Nephrodium serrato-dentatum, n. sp.— Plants isolated; cctud. 
erect ; st. in a dease tuft which attains 1£ in. diam. ; Stijies 6 in., soft, thick, 
chesnut, coloured, with scattered, deciduous, lax, lanceolate, black pales ; frond 
10 by 6—8 in., obljng-lanceolate, truncate at the base ; pinna; often widened at 
the base—2-piunnte ; secondary pinnre elliptic, oblong, obtuse, pinnatifid (semr- 
ti’nes deeply) ; segments rounded,. sharply sei rate ; texture thin, be< oming 
hyaline towards the margin ; venation sub-flabellate ; involucre fimbriate.” 
Lastrea Filix-mas var. /*» odontoloma, Moore, Bedd. F. B. I., Suppt. t. 
373.; Ncnhroiium Filix-mas, var. odontoloma (Bedd.), Syn. Fil. (2nd 
Ed.), 498 ; A 7 . odontoloma , Hook, and Baker, C. R. 521. Lastrea odontoloma 
(Moor ), Bedd. H. B. 24'. Lastrea Filix-mas , var. serrato-dentnta, Bedd. 
Suppt. H. B. 55. (Plate X.) 

Kashmir : TAAd ir Valley. —Chatpons-rl Nnln 12-13.0 n 0’, Duthle 1833, No. 13.21'; 
.Sind Volley, near Baltal, 10-11,000', I uthie 181*2, No. 11613 (probably eo) 

Funjar: Chambn —Ravi Valley—Salrundi 11,000', and (Jhenab Valley— Cheni 
Pass, McDonell U82. 

N.-W.P. ; T. Garh .—Gangotri 12-13,000', Duthie 1881 ; Damdar Valley 11-12,000', 
moraine of Dudu Glacier, under Srikanta Mt. 14-15,000'; Gam bar Pass 11-12/DOO', 
Duthie 1883. B. Garh., above Bhawani 13-14,000', Duthie 1885. Kumaun —Pinsara 
Pass 10,000', Duvidsou 1875; R&lam Valley 11-13,000', Duthie 1884 ; By&na— 
Pdlang C;ulh 11,000', Duthie 1886. 

D i ST K l n .—A * iff : N. E. Ind. (Him.).—Sikkim and Bhotan 11-16,000', “ common” 
(filarkt til fiee.'i— China—Hopeh Prov., Dr. Henry 1S89. 

The quoted part of the description given above is Mr. Clarke’s, represent¬ 
ing, as be says, the fairly developed average, though he had examples much 
larger. The plate in Beddome’s Suppt. to F. B. I., t. 373, was, Mr. Clarke 
says, drawn from a high-level scrap, and the description in the Synopsis, 2nd 
Ed. p. 498; seems to have been written from that scrap, which’s even more 
unlike N. F.-mas. than are the fairly developed fronds* which Mr. Clarke 
afterwards (?) contributed to the Ivew Herbarium, some of which run to 
fully 13 inches in length ; 6—7 inches is, however, the greatest breadth I see 
there. 1 have incomplete fronds collected by Dr. T. Thomson in Sikkim (?) 
which measure 16—17 in. 1., but they are not more than 6—7 in. br. These 
and some smaller fronds were named by Dr. Thomson (?) Fephrodivm Brnnoma- 
num var., but -are unlike that species. I would modify Mr. Clarke's descry 
tion by saying that the pales arc dark to pale chestnut; that the segments are 
not serrate-only toothed so as to enclose the veinlets ; that the venation is 
very distinct ; that the sori are one to each of several of the lower lobes of the 
segments or pinnules, placed near the costa. Also that the secondary pumss 
are never stalked, but have a broad base getting narrower near the mam rhachis. 
The upper half or more of each pinna; is only bipinnatifid. Many small 
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NEPHRODIUM KINGII, n..p. • A ‘ c - Mukoi 3' 

l. Frond,natura] ,*o. 4. Soru. with Indium, * 10. 

! B«. of another frond, natural , 1M . 6. Two lnduaia, x to. 

• B “* ° f * p,nM ' * 3- 6. Scale ftom the .Upe. * 6. 

7. Ptrt of a scale from the «Upe, x 30. 
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N. E . Brown & A. L. Sin£h del 


NEPHRODIUM 

Kbizome of a large plant, natural sue. 

Portion of a small plant, natural size. 

Basal part of a pmca of another frond underside, x 3 diam. 

Two indusia. x 10. 

Scales from the base of the stipe*. x 3 diam. 

Scales from upper part of the stipe and frond, x 3 diam. 
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SERRA.TO-CENTAlUM.a-sp. 


AC. Mukerjei hth. 


f. Lower barren pinna from a large frond, upper eido, natural size 
0- Fertile pinna from the seme frond, underside, natural size. 

0. Pinnule, x 3 dlam. 

JO. ludnsfum, x 10 diam. 

-II Scales from m iddl e part of the frond, x 3 
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young (?) fronds are not even deeply pinnatifid, e.g., the frond figured by 
Bedd me. 

In his Handbook Colonel Bcddome followed Mr. Clarke and separated this 
fern from N. Filix-mas. Sir. Clarke did not think it ran into any form of 
N. F.-mas , and pointed out that the venation was very unlike the forked venation 
of that species. But Colonel Beddome, in his latest Supplement, says— 

“ This is certainly only a variety of Filix-mas." As no reasons are given 
for this ruling, and as it is against the evidence of my senses, I must consider 
it as an obiter dirtum, and decline to be bound by it. In a preliminary list, 
drawn up in 1891, but not published, I re-named this fern as Nephrodtum 
indsum ; but I must now adopt Beddome’e specific name. 

( 16. Nephrodltun pandum, n. sp.—“ Stipes round, firm ” (long : 
sometimes longer than the frond); “ frond nearly glabrous beneath, the main 
rbaobiB with a few ovate scales ; frond narrowly oblong, the lowest pair of 
pinnte but one often as long as any above, the lowest pinnte usually but little 
shorter ; pinnte pinnatifid $—§ the way to the midrib ; segments 6 ubspinnlose, 
serrulate.” N. Filix-mas , Richd., var. 1 panda, C. B. Clarke.” Plate 68 , 
C. R. 519, fig. 1. Lastrea Filix-mas , var. panda , Bedd. H. B. 251, and 
Suppt., p. 66 . 

Punjab : Kangra Valley Diet.— Dharmsala 10-11,000', 0. B. Clarko. N.-W. P : T. 
QarU.— Ktdarkanta Mt. 8000', Hersohel 1879 ; Ganges Valley, abovo Jhitla 11-12, >o0', 
Duthie 1831. Brit. Oarh. —East of Ohakwini 11-12,0"0', Dnthie 1885. Kumaun — 
Gori Valley between Paton and Saba 7-8' 00', Duthie 1884. 

D:bthib.—N. B. Ind. (Him.) —Sikkim 9-10,000', J. D. Hooker. . 

Mr. Clarke says—“ Some of the E iropean var. cristata approach thi-.” It 
does no; appear whether he refers to the cultural variety of N. E-mas , or to 
N. cristatum, Miohx. Beddome’s first tuought was—” This has m-iuli the 
aspect of o> lonioloma ” (meaning, evidently, L. odontoloma , Moore), “ un i it will 
probably prove to be a luxuriant form of that plant.” His second thought 
expressed in the Supplement of 1892, was—‘‘ There am specimens k t Kew which 
are intermediate between this variety and Schimpeiiana .” Second thoughts are 
proverbially the best. I can find no good distinction between N. pandum 
and N. Schimperianum , add retain N. pandum chiefly out of deference 
to Mr. Clarke who has gathered both plants. I have not gathered the firat 
named. AT. pandum might be called 9 long-stiped and comparatively glabrous 
form of the Indian plant whioh is called N. Schimperianum, Hochst., and 
Mr. Clarke sayB that the less oompound forms of var. Schimperiana run near 
var. 1 panda. Perhaps the best reason for retaining N. pandum us a species is 
that it is more unlike N. Filix-mas than N. Schimperianum is. Mr. Bliss’s 
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specimen of the last-mentioned fern, from below Haripur, near Simla, at a 
low level I think, might almost be transferred to N. pandum 

I give the “ distribution ” to Sikkim with hesitation, as the stipes of Sir 
Joseph Hooker’s specimens are incomplete, and there are more veins in a 
segment than the N.-W. Indian specimens have. Of these (?) Mr. Clarke 

says_“Sir J. D. Hooker collected at Lachen in Sikkim, alt. 9-10,000', a 

fern/flvhich seems a luxuriant form of pmula." 

s'lS. Nephrodium Blanfordii, n. sp.— Plants isolated; cavd. 
suberect ; st. in a tuft, generally short, wiry, densely clothed at I ase with 
long narrow bright chestnut scales, and higher up with broadly, ovate, acumi¬ 
nate and lanceolate-acuminate, particoloured scales, both sorts truncate at 
base . y r . 1—2 ft. 1., 6"— 12 " br., lanceolate, truncate though somewhat 
narrowed at the base, bipinnate ; main rhachis clothed with lanceolate-acumi¬ 
nate, particoloured scales, mixed with fibrill® : secondary rbachises fibrillose ; 
pinn. about 25 pairs, distant, but not more so towards base of frond, patent, 
linear-acuminate, broadest at base, cut down to a narrowly winged rhachis into 
12—14 pairs of sessile broad-baued pinnules set widely apart, having a conflu¬ 
ent acuminate toothed apex ; pinnl. oblong, bluntly rounded, divided more or 
less deeply into 4—G slightly-toothed lobes ; texture herbaceous ; ten. costa of 
pinnule undulating and branching into the lobes ; veins branching into 8—4 
veinlets in the lobes ; sort— one on each lowest superior veintet of a group, near 
the costa, confined to upper part of the frond. (Plate XI.) Nepfirodium 
[Lastrea) remotum t Blanf. in Joum. Asiat. Soc. Bengal, Vol. LVII, Part II, 

No. 4, 1888. 

Kashmir :Nagmarg and Sonamarg, 86-9000’, Trotter 1888. Punjab: Hazara Diti. 
—Kagan Valley 94-10.300', Dutbie’s collector 1896-97; Dunga Galt 7-7600', Trotter 
1889 ; Chamba 6 .00', J Marten 1897 ; Simla /? 9 « 7 .-Ridge east of Simla, Kamnlhori 
Mt 9500' Blanford 1885 Common about N$gkanda at elevations between 8SC0' 
and 9500'; N&gkanda to Bfigi 82-8600', Hope 1886 ; Bi-filrir-Sdeeling 9000- 
Lace N -W. P. : T Oar \.—Ganges Valley above Jh&la 11-12,000', Dnthie 1891. 

I give the fern entered in Blanford’s List as Nephrodium remot m as a 
synonym of N. Blanfordii , because, having received from him specimens named 
remotum, which are exactly the same as those I collected in the same locality, 
2 about the same time, I know that in his paper of 1888 he wrote of the same 
fern as I now do. But the plant is in no way near N. remotum, Hook, (not of 
Clarke as Mr. Blanford quotes it), and must therefore be re-named. Mr. Blanford, 
who when he wrote, had not, I believe, much studied European ferns, said— 
“ I adopt Mr. Clarke’s name for this fern, without implying acquiescence in 
the view that it is identical with the European prototype." He had 
previously, under his No. 66, N. Filix-mas , var. marginata. Wall., said that 
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there was an interval of 2,600 feet between the upper limit of tfart species 
and the lower limit of what he called N. remotum, and discussed the differences 
between those two ferns, arriving at the conclusion that altogether they 
indicated specific distinction. I cannot see even the remotest resemblances 
between them. N. Blanfordii , though there may be thought to be some 
similarity in the details of cutting, does not, as a whole, suggest the European 
plant, the piimte of which, as its name denotes, increase in distance down- 
vardc until they are three inches apart at the base ; whereas in the Himalayan 
plant the lowest pinna; are net more “remote,” and it is smaller than the 
British plant which, like the Continental European one, is believed to be a 
hybrid between JV. F.-mas. and N. apinulosvm, Desv. Mr. Barnes, of Beeth- 
waite Green, Westmoreland, who long ago gave me a frond of A. remotum 
from an original plant received from Mr. Clowes, of Windermere, the dis¬ 
coverer of the so-called species, told me he believed it to be the above 
indicated hybrid, and that he had found that its spores produced typical F.-maa. 
I demur entirely to Mr. Clarke’s statement that the typical plant figured by 
Hooker, Brit. Ferns, t, 22, is frequent- in the West Himalaya, as I cannot 
find that it at all exi-ts there. When gathering the two plants in the S nila 
Region I did rot at first separate, except by si'/.e, A'. Blanfordii from 
N. ramosum , Hope (in Joxsnx. Bot Mnrch 1896) ; but I afterwards saw that 
they differed m share and cutting of the fronds. N. Blanfordii is near A\ 
F.-maa ; but it has no affinity to N. apinulosvm , Desv., which has not been 
got in the Indian Region. In the Journal of Botany , under N. ramosum 
I said—“ Perhaps the nean6t congener of this species is A r . tumor lis 
(a slip or misprint for N. rum or ale), n. sp., Hope MS., a fern with a more 
limited range, hitherto called N. spinulosum Desv., var. retnofu; but that 
species is never truly bipinnate, and it has always a short stipe and dark- 
coloured scales.” When I thus wrote (in India), I was imperfectly informed 
as to the accepted meaning of the term “ bipinnate.” Also I have, in 
publishing, altered the specific name of this fern, because “ nemorale ” was 
thought to be too near that of a previously described species ; and I can find 
none more appropriate to it than one that will commemorate the name of 
the late Mr. H. F. Blanford. 

Subgenns—E ttnephbodiom. 

29. Nephrodium PapiliO, n. ap .—Plants isolated ; eaud. erect: 
in old plants rabarboreacent; at. numerous, stout, rising regularly from round the 
apex of the caudex, very short, almost glabrous ; Jr. lanoeolate, generally suddenly 
oontraoted to a long deeply pinnatifid apex or ter minal pinna and always 
prolonged downwards, with shorter and shorter auricled pinnae, nearly to the 
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itvtudcx : 1-J—-5ft. 1., 44—14in. br., the auricled short pinnae occupying, the lower 
4—20in. ;;»/»//. 15—40 and more p*ire (including those auricled) according to 
size of frond, narrow, rarely more than |in. broad, not much diminished in 
lower half, above gradually narrowing and ending in a very acuminate apex ; 
cut down r.o nearly % way towards the rhachis, increasingly distant and 
becoming more opposite towards the base of the lanceolate portion of the 
frond where they suddenly shorten, become almost exactly opposite and de¬ 
fined, and throw out auricles upwards, which lengthen as the pinnae shorten 
and become pinnatifid lower down, with separate costae; ser/m. of pinnae 
curving upwards, broadly falcate, subentire, connected at the sinus by a 
hyaline web which extends towards the rhachis of the ninna over one or 
even two in ter-venal spaces ; texture papyraceous ; surfaces practically glabrous : 
r/iarhises sometimes slightly villose or pubescent above, and occasionally 
with a few white hairs or setae on the veins above; ven. simply 
pinnate—veins 7—8 pairs to a segment, 14—3 pairs uniting with those 
of continuous segments : an excurrent veinlet from the lowest pair free or 
sometimes joining only one of the nest upper pair, and occasionally also another 
one or two before it reaches the sinus ; veins of the auricles branching in the 
shallow lobes, aud uniting with those of the contiguous lobes when the 
auricles are more deeply pinnatifid ; sori small, medial on the veins, absent from 
the apices; invol. fugacious or shrivelling on top of the ripe sorus. (Plate XTI).— 
N. molle, Desv., var. major, Bedd. Suppt. H. B. 76, in part. 

Punjab : Chamba , McDonell (in list of Chamba Ferns identi6cd at Kew, named 
jV. amboinenne'). Simla Reg.— Simla, 5th Waterfall, Collett 1883, SamAla Nala 4600 
Blanf. 1884 (under N pennigrrum. Hook. var. multilineata. Wall.: it “ occurs, togother 
with N. molle, at the lowost levels visited below Simla (4600'), and I havo it also from 
Mussooree, collected by Mr. C. W. Hope, and from below Chakrata Simla—between 
2nd Waterfall and Boileauganj, Bliss 1890. 

N.-W. P.: D. D.Di*t —In the Dun, near Malsi, and in the Song Valley near its exit 
from the Himalaya 26-2800', Hope 1887-89 ; Mussooreo—Duthie 1887, below Khiarkuli 
4700/Hope 1880, Colonel Herschell 1878 or 1879, Mossy Falls. 6600, Hope (with 
Duthie) 1882, below Arnigadh 6000', Duthie 1882: T. Qarh .—Surkunda Mt. 9300 
Lev. 1372 ; north of Mussooree SOuO', Mackinnons 1879 ; near Bhatauli 4600', Hope 
1886 ; Thadiar 3600', Gamble 1894. Xomaun— S. and W. No. 2 ; Gola Valley : seen 
in 1890 in cultivation at ‘‘Douglas Dale” 4600/ brought from neighbour- 
hood. 

DiSTBiB .—Asia : K. Ind. ( Him. ,-Nopal, Wallich, 1829. Bikkim—Poobsering 
below Darjeeling 4000', Lev. 1880. Ceylon, Thuaitei C. P 2498 (named N. Hoohert) 
and Ambawala (or Ambawella), G. Wall. “ Indian Archipelago,” Seemann— 

“ ll. Brown, iter AuBtral. 1800-6.” 

I long ago named this species N. pajnjraeeum , but that name has since 
been given by Colonel Beddome, in his Supplement of 1892, to a 
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species of his own making, some of which, I have good reason to believe, is 
only N. (tritium, Baker (q. v.). The only resemblance it bus to X. nolle, 
Desv., of which Beddome says it is a variety, is in cutting and venation ; in 
every other diameter it is different. It is a very handsome plant, with frond? 
rising in a ring round the apex of the subarboreacent caudex, funning on 
inverted hollow cone like that produced in Sh ut/uupteris rjermamca. X. molle 
does not grow so regularly. Other distinguishing characters are—the tliin 
papyraceous texture ; the almost glabrous surfaces ; the prolongation of the frond 
down the shaft below the lance-head, so to speak ; in short, broadened and 
auricled pinna, in almost exactly opposite pairs, which irresistibly suggest butter¬ 
flies head downwards—the main rhacliis representing the body ; and, linally 
the fugacioas or inconspicuous involucres. 1 have seen tliis fern in cultivation 
in the irrigated garden at “ Douglas Dale,” below Naini Tal, and consida- it 
a strikingly beautiful plant. It seems to reqai wet, or occasionally Hooded, 
ground for its full development, aud couxquently tlic caudex and srijws are 
naked, or nearly so. Mr. Lcvinge noted, regarding the specimens lie collected 
below Darjeeling, and which lie incorrectly named X. truncahm , Presl., that rhe 
plant grows 6—8 ft. high. Mr. Dutliie and I got it more than 5 ft. high in a 
swampy patch in forest near Mnssooree in 1882 ; hut I could never find the 
spot again. X. molle is one of the commonest ferns in the Dehra Dun, and 
the outer N.-W. Himalaya at low levels, and it, too, likes water ; but it is 
never glabrous, and never has the butterfly-auricled piiuiec extending down the 
shaft of the lance. 


Colonel Beddome, in his {Supplement of 1892, Bays— 1 * Mr. Hope considers 
this a well-marked fern, and says that it is subarbovescent, and of a brilliaiu- 
green colonr ” • (I don’t recollect giving it the lattcr-mcntioncd diameter) ; 
“ his specimens have quite an erect caudex ; Mr. Wall’s Ceylon specimens 

however, have a decidedly crccpiug root”.it is a most 

marked fern when fully auricled nearly down to the base of the stipe, but I liud 
this is not alwayB constant, as I have specimens which ran molle rather close.” 
I have since seen the Ceylon specimens Colonel Beddome referred to—two 
fronds with creeping rhizomes : the fronds are simil ar, though they have only 
5 pain of aurioled pinna* ; hut i he creeping rhizome I consider quite enough to 
separate them, not only from N. Pajtilio, but nlso from X. molle. Thwaites’s 
and Wall's specimens iu Kcw, cited above, liave not a scrap of rhizome : other¬ 
wise they are iV Papilio. 

30. Nephrodium ocoultum, n. sp .—Cawi. (or Ehtz.) not seen ; 
tt. 14§ 86 in. (incomplete) in length, slightly palaceous at base, as shown by 
scare of fallen soaks ; /r.—of small specimen 19J in. L, 10 in. hr. ; of lmger 
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specimens—3436 in. 1., 15 in. br., truncate at base—lowest pinna} being 
almost as long as any, pinnatifid ; pinn. 13—21 pairs with a large pinnatifid 
and slightly toothed terminal pinna, sessile, np to 94 in. ]., $--l± in. (nearly) 
br., linear, acuminate, curving upwards, lowest 2—3 pairs which are patent or 
deflexed, cut down half-way into numerous ("35—45) narrow curved falcate 
entire, o? slightly crenate, segments of irregular length with a terminal tooth— 
the superior basal segment generally much longer, and the inferior much 
shorter, than those above : tenure papyraceous but not membranous, whole 
plant perfeotly glabrous, except for a slight pubescence on upper side of sec. rh.; 
colour of lamina brown-green ; of stipes and prim. rh. pale brown tinged with 
pink, cf sec. rh., perhaps pinker ; ven. jbscure on upper side ; on under side 
distinct, costae of segments coloured like sec rh., veins very slender, 8—18 
pairs, according to size of frond ; sometimes 15 pairs in superior basal segment 
and only 6 pairs in corresponding inferior segments, low ef t pair uniting at an 
obtuse angle with the lowest veins of the contiguous segments, whence an 
excurrenc venule arises, sometimes free, or, if ascending to the sinus, joined by 
1—2 more pairs of veinB curving upwards from the adjacent segments ; sort 
not seen. (Plate XIID. 

N.-W. P. : Tehri Garhwal (?) Found by me, in 1890, in the Mackinnons' 
collection, without tickets : 2 large and 2 small fronds. 

The Mackinnons could give no account of this fern, and it may have been 
gathered by their collector when apart from them—probably fifteen years 
before I saw the specimens. None of the fronds were fertile ; there was no 
caudex or rhizome, and the stipes of the larger fronds were not complete ; but I 
have no uounii one genus is Nephrodium. This must be a striking looking fern, 
standing at least 6 ft. high, with a stipes as long as the frond. 

Genus 26—POLYPODIUM, L. 

^ Subgems—P hegoptebis, Fee. 

J 6. Polypoaium late-repens n. sp.—Trotter MS.—“ Rhiz. widely 
creeping and branching, dark purple, fumif 1 ec. with numerous fibrous rootlets 
and acute light brown scales. St. 1—2 ft. long, scattered, dark purple and 
curved at the base, becoming light brown or straw-coloured above ; 6tipe and 
rbachis more or less scaly, glossy, furrowed when dry. Fr. lanceoiatc, 20—30 
in. 1., 8—12 in. br. at widest part, subbipinuate. Pinn. 20—30 pairs, distant 
clow, but approximate towards apex of frond, lowest pair often reduced, 
essile, 4—6 in. 1., 1—li in. br. at base, tapering to a point, patent to erect, 
cut down nearly or quite to the midrib into decurrent, oblong, blunt pinnules 
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Jin, wide, uuugin acutely or orenately lobed ; toto.herteceouB ponder 
surface hairy , m». pinnate in segments, free. Sari naked, medial^ ortauta, 
terminal on veinlets, usually one, sometimes two or three to each lobe. (Flate 

XIV.l 

Remarks by Mr. Trotter. 

“ This fern is not uncommon in the Western Himalaya, at an elevation of 
7-9,000'. I have specimens from Kumaun and Garhwal, and have person¬ 
ally collected it at intervals from Simla to Hazara, where it is abundant, forming 
extensive patches. It seems to connect Polypodium distant, Eon, with Gym- 
nogramme awita, Hook., combining the frond and son of the former with 
the rootstock and stipes of the latter ; and when collected without rhizome it 
has frequently been mistaken for P. distant , from which in that mutilated con¬ 
dition it is not easily distinguishable. 

Its wide-reaoliing rootstock and scattered stipes, bent round at the base, are 
Buch well-marked characters as to entitle it, I think, to rank as a good species.” 

Kashmir : Chittapanl Valley and Rattan Pir, 7WJOOO', Trotter, 1888 ; Dardpura 
4-6000', MacLeod 1891. 

Punjab : Hazara Diit .—Thandiana and Dungagali 76-8600', Trotter 1890-03 ; 
Kagan and Siran Valleys 9000', Dathie's colleotor 1896. Chamba —6-bO0O', J. Marten 
1897. Kangra Valley Diet .—Dharmsala 80- O', 1 rotter 18f7 ; Simla Reg — below 
Simla 6500', and Jako Mt. 7700’, Blanf., 1886 ; ridge east of Simla, Maihieu (.Mahasn), 
76U0’ and spur north-west of Nfigkanda, 8200', Hope 1886 ; Battu Mt. 9-10,000', 
Gamble 1878, Collett 1886 ; B&gi 9400’, Bliss 1891. 

N.-W. P. : D. D. Diet. —Jaunsar, (or T Garh. : tioket incomplete), Gamble ; Seal’s 
Hill—East of Landour, 7000*, Hope 1887 and 1896 ; T. Garh ,-Kag Tiba Mt. 7600', 
Maikinnona 1879 ; near Bhatauli 4600', Hope 1886 ; Phedi— East of Landour—6-6000', 
Duthio 1881. Aw maun 7000', 8. and W. ; Durasn 6000', Davidson 1876 ; forest 
above Shankala 9-10,000' : Dnthie No. 8713 ; Sarju Valley 8-4000', and Dhanknri 
9,000', Trotter 1891. 

Distbib .—Alia : N. Ind. (Him.).—Nepal ; Bikkim (?). 

The only previously described plant which may possibly be this is Polypodium 
paludosum, Bl. RL, Jav., p. 192, t. 90 ; but Blume’s plate sliows only the upper 
part of a frond—14 pinna, a short tip, and an enlarged pinnule. Blume says— 
“ Frond, 4-6ft.; caudex,” so far as he recollects, “ repens, stipites efferens 
plnres remotos.” 

Beddome, in his “ Ferns of S. India,” p. 55, t. 168, said of P. paludonun— 
“ Oaudex short, erect, covered with scales ut apex.” He did not give P. distant 
as a synonym ; but in his Handbook, p. 292, he dropped P. poludosutn as 
a specie^ and gave it as a synonym of P. dt'stans, Don—referring to his F. S. I. 
t. 168. For P, distans he wrote a new and elaborate description (Don’s being, 
as usual, short and inoomplete), and Baid of it—“ S^pe tufted.” Don did not 
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mention the nature of the caudex or rhizome. As synonyms, Beddome gave in 
the H. B. the three n a m es he had given for P. paludosutn, namely, P. 
brunneum , Wall. Cat. 333, P. longipes , Wall. Cat. 316, and P. adnatum , Wall. 
Cat. 328 ; and he added a fourth, P. Griffithii , Hook. Sp. Fil. 
IV, 236. Mr. Clarke gives paludoswn and longipes as synonyms of 
P. distant, and resuscitates P. adnatum as a variety of it, and he 
gives P. brunneum as a synonym of far. adnata (sp.), Wall., besides creating two 
other new varieties. Of Pt distans he said—“ Stipes tufted.” 

Hooker, in Sp. Fil. IV, p. 244, did not give P. distuns cither as a species 
or as a synonym of P. paludosutn , and as to the caudex of the last named 
plant merely said—“ candex ? ”. The Synopsis Filicum says nothing as to 
the caudex of P. distans, for which it gives P. paludosum , Bl., as a synonym 
along with P. Grifjithii , Hook., of which it is said that it appears to be a form 
with subeotire lobes. Clarke said of P. distans —“ Very difficult to distinguish 
from Gymnogramme aurita, Hook.” (which has an extensively creeping rhizome) 
. . . “ the rhizome is rarely present in herbaria ;” and he noted that Beddome, 
in his Suppt. F. B. I. of 1876, p. 24, doubts if Q. aurita is more than a form 
of P. distans. And Clarke went on to say—‘‘ the rhizome is very different,” 
which I think may be taken to imply that he knew that P. distans had an 
erect caudex or rhizome. By the time he published his Handbook, Beddome 
Beems toJiave become satisfied of the generic distinctness of the two plants. 

So much for the books I am reviewing. I will now deal with the specimens 
in the principal public herbariums in the United Kingdom. In the Kew Her- 
Irrinm, a specimen, named P. distans, collected by Jacquemont, whioh otherwise 
is P. late-repens, has no rhizome, but the base of the stipes is curved upwards, 
as if it sprung from a horizontal tfiizome. Other specimens in Kew with ereot 
caudices will be found referred to above under P. distans. Some of them 
collected by Mr. Clarke show well the erect caudex and tufted stipes of 
P. distans, and his var. minor. 

In Wallich’s collection, in the Linnean Society’s Herbarium, there are 
specimens of the three species, which have been treated by our authors as 
synonyms for P. distans. Of P. brunneum Wall. Cat. 383, specimens from 
Kumaun, R. B. 1827, and WaUich, Napalia 1821, though they are without 
caudices, I should from their cutting pnt under P. distans. The next sheet, I 
should say, is certainly large P. late-repens ; the stipe is nearly complete, 
but there is no rhizome : it is ticketed “ Pclypodium doubtful,” but has 
been numbered in pencil 333. Polypodium longipes, Wall. Cat. 316, 
Napalia 1821, though there is no rhizome, is certainly P. late-repens. “ P. 
adnatum , Wall, in Herb. 1823, Napalia 1821,” is very large late-repens. 
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The specimens in the British Museum, South Kensington, confirm the above 
generally, and a specimen on a sheet marked P. distant, E. Ind. Coll. H. and 
T. Sikkim, No. 17a, has a bit of creeping rhizome attached to the frond, which 
of’course I call P. late-repen*. Another sheet, with ticket—“ 61 Poly¬ 
podium paludosum, BL, collected by Mr. Riohard Oldham, 1564, Yamsay 
Formosa, reed. Apl. 66”—shows moderate sized fronds, 9—10 stipes in a 
fasoicle, with the base of one thicker stipe ; bnt the outting is of P. late-ropms. 
The specimens on other sheets, named “ P. longipes, Wall. 316, Napalia 
1824,” “ P. brunneum. Wall., Kumaun R. Blinkworth,” and “ P. adnatvm. 
Wall., Napalia ” (his own ticket), are, in my belief, P. late-repms. Pinned 
to a ’sheet of “ Phegopteris brunea, J. Smith (Wall.): sjnojm—Polypodium 
paludosum, Bl., Hook. Sp. FU. 4, p. 244 ; Ind. Coll. H. and T., Nilgheri Mts., 
in. 15,” is a note by J. Smith as follows :— 

Obs.—With regard to Polypodium brunneum. Wan. : P. adnatym. Wall, 
P. hngipes. Wall., I never could satisfy myself as to whether 
they were distinct species, or only states of one species. I have 
seen no specimen showing their mode of vernation. I am inclined 
to oonsider that thero are at least two speoieB In the Sp. Fil. Sir W. 
J. Hooker has plaoed them as synonyms of Polypodium paludosum of 
Blume. It is, however, probable that Blume’s plant will be found 
distinct; but this mxU depend upon future observers in collecting the 
specimens, and to particularly note their mode of growth (sic). Sir 
W. J. Hooker has described a new species which he calls Nephrodium 
(Lastred) microstegium ; consequently an induaiate species, of which he 
has seen only one specimen of H. and T.’s from India. This appears to 
be the same as the two sheets here marked" ; and what is singular, no 
indusium is shown on the plate. And as Wallioh and myself have seen no 
indnaium, I am inclined to believe it is a mistake ; but at the same time 
it is quite possible that in a young state Been alive induaire may be detected. 
“If all are one, the synonymy will be thus—that is, supposing that 
Blume’s name has the priority. 


Phegopteris paludosum, J. Smith. 

Polypodium paludosum, Blume, Fil. Jav., t. 90. 

Polypodium § Pheg. paludosum, Hk. Sp. Fil. 4, p. 244. 

Aspidinm paludosum, BL En. Fil. Jav., p. 168, according to Mett. 


Polypodium longipes, WaH Cat. 814 (816 ?). 
Polypodium adnatum, Wall Cat. 828. 
Polypodium brunneum, WaH Oat. 888. 
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? Nephrodium microstegium, Hk. Sp. Fil. IV., 119, t. 250. Ceylon, 
Gardner, No. 1151, V. S. Throughout India, Wall., Hook, and 
Thoms. 

“ What can Griffithii be ? ” (This query is added in pencil.) 

Finally, in the Levinge collection, in the Ma*eum of Science and Art, 
Dublin, I have found a specimen, named P. distant, Don, from Garhwal, 
Levinge 1872, but on the ticket of which Mr. Levinge has written—“ rootstock 
creeping widely.” The frond of this specimen measures 4 ft. by 15£ in., but 
no stipes has been preserved. Ou the other hand, see Mr. Levinge’s specimen 
with tufted rootstock,” cited by me under P. distans. 

Mr. Trotter and I, after co: responding in India on the subject of this fern 
(see his remarks above), in the end agreed that it was a Poly/odium, and, from 
its peculiar rhizome, entitled to specific rank. I asked Mr. Trotter to describe it, 
and in June 1891 he sent me the description given at the outset ol this article. 
He said the description had been prepared, after repeated examination, to 
cover every single specimen in his collection. I have given it almost 
verbatim 

P. tate-repens , like Neplrcdivm ripens, Hope, is a lover of water, and I 
collected it mst from swampy giound near Simla, where it was flourishing on a 
muddy, shaly talus. 1 he rhizome and stipes were very succulent ar.d brittle, 
and. with the scales, beautifully coloured—rather, perhaps, mauve than dark 
purple, as Mr. Trotter has it. The size and cutting of the fronds depend, of 
course, on the degree and luxuriance of growth of the plant. The sori are often 
oval. Hooker’s remark that the frond of P. paiudosum is invariably bipinnate 
does not apply to P. hde-r^en*, the segments (or pinnules) of which are almost 
invariably united at the base, or decurrent on a winged rhachis (only in one of 
my numerous specimens does the wing appear to be interrupted); but at first 
sight some other specimens seem bipinnate. Blanford seems to have known the 
two plants, but yet to have placed them both as P. distans. He 

said :— 

“ Common in ravines, down to my lowest level (45OO0, and np to nearly 
10,000'. At the former limit the fronds are small and narrow, with 
short, distant pinnae, and the rootstock decumbent, hardly creeping. 
Above 7500' the fronds grow to 3 and 4 feet in length, broadly lanceo¬ 
late, and with close-set pinnae 2 inches broad ; the pinnae cut down 
square to a winged rhachis, segments deeply pinnatifid. Some speci¬ 
mens of these latter have a creeping rhizome.” 

Something might be inferred as to the nature of the plant named by Don, 
P. distans, if we knew with certainty what the specific name meant^-whether 
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it applied to the distanoe between the pinnae or to the distance between 
the fronds; but, as Don does not mention the venation, and says— 
“ pinnia distantibus ,” I think it may be ooncloded that the name refers to the 
pinn®. Whether tho present fern ought to be called P. paludosum, or by one 
of Wallioh’s three or four names, is a point that perhaps may never be settled ; 
bnt that it is distinct from P. distant, Don, cannot, I t hink, be questioned. 
In the difficulty Wallich created by not attending to the nature of the rhizome, 
and by giving so many names to his specimens, it seems advisable 
to give a new name to those that cannot reasonably be put under 
P. distant. 


(To be continued.) 







THE FERNS OF NORTH-WESTERN TND1A, 

Including Akguanistan, the Tbans-Indus Protected States, and Kashmir: 
arranged and named on the basis of Hooker and Baker’s Synopsis Filicum , 
and other works, with New Species added. 

By 0. W. Hope. 


(Continued from Veil. XII, page 633.) 
Part III.—THE GENERAL LIST. 
Ord. FILICES. 


Sub-Ord. I. Gleicheniace^e, br. 

Genus 1. GLEICHENIA, Sm. 

Sub-genus Mertensi^. , 

>• Q. diohotoma, Will*!. ; Syn. Fil. 15. G. linearis, 0. B. Clarke in 
C. R. 428. G. linearis, Burm., under Polypodiam, Bedd. H. B. 4. 

N."W. P. : Ktunaun —35-6000', S. and W. ; Davidson ; Askot, common 4-5000' 
Dutbie ; 6000* Trotter ; 7600’ MacLeod. 

Distbib.— Alia : N. Ind. (Him.)—Nepal, Sikkim, and Bnotan 4-7000'. A**am— 
DehingR. ; Khasi Hills 5000', ‘‘common.” C. B. Claris ; Sylhet. Centr. Prov.— 
Pach rrarhi, but Me. Centr. Ind., 8. Ind. and Ceylon : mountains up to 6000'. Burma : 
Tenasserim, S. Andamans. Malay Penins. and Sumatra. E. Timor, H. O. For bee 
“ an erect fern.” * 

Soandent over other jungle, sometimes for several hundred feet, often 
rooting (Clarke). Probably the fern said to form, in Kumaun, ’jungle 
difficult to penetrate ; but see above as to the habit of the plant in Timor. 

Sub-Ord. II. Hymenophyllace/K. 


Ueuus 2 . HYMENOPHYLLTJM, L. 

1. H. exsertum, Wall. ; Syn. Fil. 58 ; C. R. 486 ; Bedd. H. B. 30. 

N.-W. P.: T. Garh. 7-8000', P. W. Mackinnon } Brit. Garh. 9000* Duthie • 
Xumau* 6-6000’-, 8. and W., Hope, Dnthle, J. R. Reid, Trottor. 

Distbib. Atia * N. Ind. (Him.)—Nepal, Sikkim, and Bhotfo. 4-9000' verv 
common eastward. Assam-Khasl HiUs 2-5500', common ; Manipur, Clarke 'wa7, 
Centr. Prov,., very common (Bedd.> S. Ind.: W. GhAtr, Madras Presidency, knrma- 
Tenaaserim. Ceylon. China : Yunnan. 

2. H. polyanthos, Sw. • Syu. Fil. 60 ; C. B. 487 ; Bedd. II. B. 81 

IE.' P ‘ : * nd Ndmik 8 * 9000 ‘ S - W.; Pindar Gorge’y-nnoo 

dlS T d th - r °^ h0nt th0 -nd a little beyond them, both 

north and south.” Acer.: from Cuba and Jamaica southward to Brasil S Cbil and 

Joan Fernandez. Asia : N. Ind. (Him.>-Sikkim and Bhotfiu 1000-1-2 000-' abnn’Zt 

oast ward. A.*m-2-6000', “ very common ” Clarke-, Kohima 9000', r.Lrie. Sin7! 
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W. Ghats of Madras Presidency. Burma. Ceylon. Malay Penins. Java. N.Zealand. 
Afr.: W. Trop.; Masc. Isles. 

Genus 3. TRICHOMANES, Smith. 

1. T. Filicula, Bory ; Syn. Fil. 81. T. bipunctatum, Poir., C. R. 440 ; 
Bedd. H. B. 41. 

Punjab: Simla Reg. —55-6000', Edgew., Hope, Gamble, Blanf., Trotter. 

N.-W. P.: D. D. Ditt. —Mussouree 55-6000', frequent, Dnthic, Mackiunon*, Hope 
Kumaun. 

Distrib.—: N. Ind, (llim.)—NepSl, Sikkim, Bhotan 5000' and upwards 
common eastward. Assam—Kliasi Hills 2-5000' and upwards, common ; Maoipu 
Watt. S. Ind.—All the W. forests of Madras and Bombay Presidencies up to 8000 
Burma. Nicobar Isles. Ceylon. Malay Penins. Tonkin. Java. Borneo. Fcrmofa. 
Japan. China. Polynesia. Afr. : Fernando Po, Natal, Cape Colony, aDd Masc- 
Isles. 

This fern, in N.-W. India at least, is often slightly white-powdered, when 
dried, and generally highly aromatic, the scent being like that of some 
umbelliferous plant. My specimens, collected at Simla in 1871, are still 
fragrant. It grows in sheets or sods on rocks and tree trunks, just as 
Hi/meiwjihylluin Z'unbridyense does in Europe, the creeping rhizomes and 
the roots being matted together. Specimens collected by Mr. G. Mauu in 
the Kliasi Hills of Assam, at 5000', are large and stiff, up to 5 inches long. 

2. T. pyxidiferum. L.; Syn. Fil. 81 : C. R. 140 ; Bedd. H. B. 42. 

N.-W. P. : T GarU.— Bok. Me. 9-10000’, Duthie ; Eumaun— Pindar 8000', 
Strachcy 1856, in Herb. Hx>rt. Calcutta. 

Distrib. —Amer : From Mexico and W. Ind. southward to Brazil and Pern. Alia’. 
N. Ind. (Him.)—Sikkim. Assam—Khasi Hills and Cachar. E. Bengai—Chittagong 
0-1500', common. S. Ind. Forests ( Bedil.f. Burma. Nicobar Isles. Malay Penins, 
(6 in. 1.) Borneo. New Caledonia. Afr.: Angola, Cape Colony, and Masc. Isles. 

Sir. Clarke says there is no Himalayan example of this at Kew, except a 
scrap from Leviogc, said to be from Darjiling. I possess a specimen 
collected and given to me by Levinge io 1871. There is a specimen, from 
the Victoria Faljs, Darjiling, G500', collected by Levinge, and presented 
by me, I think, in the Saharanpur Herbarium ; and in Mr. Gamble’s 
herbarium I find a sheet from the Tista Valley, Darjiling district, 1000', 
No. 5052 , collected by him in Septr. 1873; another, sheet, collected 
by him Darjiling 7500., No. 721G, Ootr. 1879 ; and a third, No. 8034, 
Darjiling, May 1880 . There is, therefore, no doubt that this species is 
found in the Himalaya, and that it extends to the westward of the Ganges, 
for the plaut got by Mr. Duthie in Tchri Garhwal has the distinctive 
broadly winged or bell-mouthed tube enclosing the fruit. Some specimens 
from Eastern India are much larger and stiffer than those just mentioned. 
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Sub-Ord. III. POLTPODIACR®. 

Genus 4. ONOCLEA, L , Sic., MeU., Hook. 

Sub-genus—S tbuthiopterjp, TF. 

1. O. orientalis, Hook. ; Syn. KL 46 ; C. R. 434. Strvthiopteris 
orienfalis, Bedd. H. B. 20. 

N.-W. P.: D. D. Dist .—Jaunsar—Lokaadi Hill, 8-8500', Dnthie 30-4-1894, Gamble 
C-1894. 

Distrib.— Alia.: N. Ind. (Him.)—Sikkim, Lachen 12,000’ Uookjil.-, 9000' Eltcet ; 
Leri'tgt, 18,000'. Assam —Si mom ; Khasia— Jerdon, JUann. W. China. Japan— 
Hnkodadi. 

This is new to N.-W. India : the station was discovered first by Mr. Dnthie, 
who informed me at the time. I liave a specimen from Mr. Gamble, collected 
by him in the same locality, later. 

Genas 5. WOODSIA, Br. 

0 

\ Sub-genus—E uwoodsia. 

W. hyperborea, R. Br. ; Syn. Fil. 46 ; O. R. 434 ; Bedd. H. B. 20. 

Afghan. : Kuram Valley— Shendtoi HiJls 10,600', Aitch., No. 988, 9-7-1879 
Kashmir: Sind Valley— 76-8000', Levinge, once collected; Maejid Valley : 

12- 19,000'; Tapoai Nala , near Sonamarg 9-10,000'; Liddar Valley , Sonsal Nala. 

13- 14 f 000' ; Liddar Valley , above Kainmal, 12,000', Dnthie 1893. 

Punjab 2 KulW— near summit of Rotang Pass, Edgew. 171, in Herb. Hort. Kew 
named IV. Ilventit , R. Br., on same sheet with Scotch and Norwegian specimens. 

N.-W. P.: British Garb.— near Kuan Pass, 11-12,000', Duthie 1883 ; Kumaun — 
Kutti Valley 12-18,000', Kntti Yangti Valley 14,000', Duthie 188«. 

Nepal W.: Nampa Gadb, 12-14,000', Dnthie 188G. 

Distrib.—.V. Aoter : Canada, in high northern latitudes, to Ihe Saskatchawan 
River : uot in the U. S. A. Europe : Norway, Sweden, Rnssia, frequent; Brit. Isles— 
N. Wales, Scotland, rare; French and Swiss Alps; Tyrol; 6pain—Pyrenees; 
Corsica and Sardinia ; Carinthla ; Silesia. 8carce in Central and South Europe ; 
though locally abundant in a few spots. Asia : Ural Mts.; the Amur and Manchuria, 
Mongolia and Chini 

Batbie’s specimens from Kashmir, No. 13148 especially, and Nos. 13226 
and 14127, are very woolly • but they do not warrant the rehabilitation of 
Hooker’s W. lanosa , because the specimens on which Hooker founded that 
species are all undoubtedly Gymnogramme Aiulorsoni, Bedd. Dnthie’s specimens 
have all distinctly the indusium of Wooihia, and neither the shape nor the 
colour is that of G. Andersoni, to which Baker in his Summary of New Ferns, 
1801, refere TF. lanosa. Dnthic’s British GarhwtU, and one of his Nepal 
specimens are more glabrous than the normal. I have also a glabrous plant, 
got by Duthie in Kumaun, with fronds larger than usual, and elongated 
pinnatiGd pine re, which may be a new species. 
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^uu--ciiub—- JL'HYSEMATIUM. 

LZ- ?,??*%'■ H ° B 0t - 1 Sj "' m 47 ‘ E - 485 = Bedd. H. B. 22. 

0,™M P n n State—Rail Valley 11,000', McDoneU ; Simla Reg. 8-10 000'- 

Oamble, Collett, Hope, Bliss ; Kullu, Trotter. ’ ’ 

7 9 ' 10 * 000 '* T eV -> Duthie, Herachel, Mackinnons . Brit. Garh. 

Maleoa ’ hiC ‘ KUn,aVn 7 ' 1C,50 °' S - and W - Davidson, Dutbie,Trotter, 


Distrib.— Asia : N. Ind. (Him.), Sikkim, 7-12,000', frequent. 

This fern grows to a much larger size than is stated in the books. The 
Sjn. HI gives a span to 1 ft. as the length ; Clarke—9 in. l. ; 1—1* in. br.; 
and Beddome —1 ft. x 1-1* ia. I have a frond collected by the Mackinnons in 
. Garhwal which, were it complete at the apex, would be about 18 in. 1. by 2$ 

in. br., without the stipe ; and I find a note of having seen in their collection 
a frond nearly two feet in length. 

Genus 6. SPH-EROPTERIS, Wall. 

1. S. barbata, Wall. ; Syn. Fil. 49. Peranema cyatheoidex, Don 
C. R. 485 ; Bedd. H. B. 22. 

N--W. P. : Brit. Garh. —7-9000', P. W. Mackinnon, April, 1881, Mrs. Fiiber. 
Distrib. -Ana : N.. Ind. (Him.), Nepal, Sikkim, Bhutan, 6-10,000', plenti/ul 
eastward. Assam-Khasi Hills, 45-6000, plentiful. Manipur. S. Ind-AnnamallBv 
Hills, 6000'. 

Tin's plant is new to the westward of Nepal, and, so far as I know, has 
not been collected in the N.-W. Himalaya by any one bnt Mr. Mackinnon 
and Mrs. Fisher. A specimen of Wallich’s in Kew from Nepal is named 
Aspidium spertnbile. 

Genus 7. DICKSONIA, L’Hmt. 

Sub-genus— Patania, Presl. 

1. D. scabra, Wall. ; Syn. Fil. 54 ; c. It. 4SG. Dennsladtia xtabra, 
Bedd. H. B. 24. 

Punjab : Simla Reg.— 5-6500', Edgcw., Gamble, Blanf., Trotter, Bliss. 

N.-W. P. : D. D. Diet.— 4500' (and upwards ? ), Hcrschel, P. W. Mackinnon, and 
Hope ; T. Garh. 45-5000', Hope ; Kuinaun, “ No. 14, 16-6-49," in Herb. Hort. 8aha- 
ranpur ; near Naini Tal, Hope, 1861 ; 6500', MacLeod, 1893. 

Distrib. — Asia : S. Ind. (Him.)—Sikkim, Bkotan (4-8000 1 ), common eastward. 
Assam—Khasi Hills 4-6000', common. Burma and Malay Penins. generally, very 
common, Bedd. 

New to the westward of Kumaun, I think. 

2. D. appendiculata, Wall. ; Syn. Fil. 54; C. R. 436. Dmnstcedtia 
appendiculata, Bedd. H. B. 26. 

N.-W. P. : Brit. Garh.. —Upper Ganges Valley 5000', P. W. Mackinnon, April, 
1881 ; Kumaun 5-10,000', Edgew., S. and W., Duthie, Trotter, MacLeod, 

Distrib.— Asia : N. Ind. (Him.)—NepAl, Sikkim, 
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New to the westward of Kumaun. British Gavhwdl specimens were given 
to me by Mr. Mackinnon soon after collection. 

Genus 8. DAVALLIA, Smith. 

Sub-genus— Leccostegia, Fresh 

1. D. membraltulosa, Wall. ; Syn. Fil. 91 ; C. R. 442. Leucostegia 
membramdosa, Redd. H. B. 50. 

N.-W. P.: Kumaun —Mohargiri Pass 0500', S. and W, 1848 ; Davidson 1875 ; 
Duthie 1884-86 ; 4700', Hope 1890, *• 6-10,000',•’ MacLeod 1898. 

Disthib .—Asia : N. Ind. (Him.)—Nepal, Sikkim, Bhotan (4-10,000'). “ Assam” 
In Herb. Hon. Sahar (ex Herb. Hort. Calc.) D. Attatnica on ticket. 

1 cannot see the nearness to D. multidtntata which Mr. Clarke sees. 
D. membr. is bi-pinnatifid to a winged rhachis : D. multident. is tri-pinnatitid 
to a winged rhachis in all the specimens I have seen but one ; in other words, 
a frond of D. rr.embran. a pinna of D. multident. The exception is a frond 
collected by Levingc, Darjiling, 7000', 1879, given by mo to the Herbarium of 
the Imperial Forest School, Debra, winch is truly lanceolate, and measures only 
about 8. X 3j". at. 3J". D. tmd/idcnUtla is, I think, a more coriaceous plant 
than is D. membranulosa, and dries of a darker colour. A striking feature of 
D. membranulosa is the small glistening involucre, which seems very persistent. 
This is not mentioned by any of the authorities I cite. In this respect 
D. membranulosa is like D. assamiea , Baker. 

2. D. immersa, Wall. ; Syn. Fil. 91; C. R. 443. Leucostegia immersa 
Bcdd. H. B. 51. 


Punjab ; Chamba— Dalhooirie, McDonell; Simla Reg.—Simla, Collett, Bliss, rare. 
N.-W. P.: D. D. Diet —Mussoorec 6-7000', Horschol, Maekinnons, Hope, A. Camp¬ 
bell ; Dehra Dun 2600, Hope; Kumaun, S. and W., Davidson 5-8000', Duthie 
47-5000', Hope 47-6000', Trotter 76-8030.' 


Disthib. Asia : N. Ind. (Him.)—NepM, Sikkim, BhotAn 3.6000’, plentiful 
Atasra — Rhasi Hills 4-6000*, common. Bengal-Pnrasnath Mt. (summit), Hook 
til., Dr.J. J. Wood , 1880. N. Manipur, C. B. Clarke 6600*, Watt 6000' S India— 
Madras Presidency, W. Mts. “ very abundant in Coorg, growing on trees- (Bedd) 
Mala 7 Peuins., Java. J 


The authors of the Synopsis Filicum say this Davallia is peculi ar in having 
the rhizome developed beneath the surface of the soil, but BeddW^vs that 
in Coorg it grou s on trees. Clarke suy 8 -“ rhizome muoh underground, and 
there without scales ; the tips above ground with chestnut lauceoiat e-acute 
Beales.” At Mussooree the fern grows on rocky ground or on rocks and I have 
seen it in Knmmn on rocks. Down in the Debra Valley (Don) it grows on 
precipitous sandstone rocks, and I noted—“ rhizome creeping on rocks but 
burying itaelf in qrevicee where possible.” 
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3 - D - Clarkei, Baker, in-Hook. Ic. t.lG25 ; 

form!s > Levin ? e MS.; C. R. 443. Leucostegia 
Acrophorus , Bedd. H. B. 52. 


Syn. Fil. 91. Z). darea- 
Hoolceri ‘ 9 Moore, under 


: / Aa T«a 10,300,, J ' MartCn l8 ° 8 ’ ■ S, '" ,/a and Baghi Road, 

Bliss 22nd Sept. 1890; “Sirmur 9-11,000', T. 17', i n Herb. Hort. Kew. (Another 
ticket for same specimen bears—“ Hattu 8/49. M ) 

N.-W. P. D. D. Dist. Jaunsar, Chachpur, Peak, lu,500/ Gamble 1898. 

Dxstrib - Asia : N. Jnd. (Him.), Simla Reg. 9000’, very me ; Sikkim, 
Bhotan, a-12,000', Hook. fil. et TAomt., Clarke , Levinge , Gamble , rare. 


I detected this among Mr. Bliss’s ferns sent to me for inspection by Mr. 
Trotter, and pronounced it to be D. Clarkei , Baker, from reading Beddome’s 
description of Leueos. Hooker ■/, Moore, but I had not ray Sikkim specimens 
(from Levinge) at hand to compare it with. I sent Mr. Bliss’s plant home to 
Mr. Levinge, who, in returning it, wrote—“ The Davallia you sent me is cer¬ 
tainly D. Clarkei, identical in all respects, rhizome, scales, indusium, &c., with 
my Sikkim specimen. It is quite different from D. (or Polypodium) darece- 
formis. D. Clarkei is very rare in Sikkim, only once or twice found I believe.” 
Clarke in the ‘ Review ’ says that D. dareasformu is frequent, both in the 
Himalaya and Khasi hills ; but in a subsequent paper (Journ. Linn. Soc. Bofc. 
Yol. XIX, 291) he says that Levinge united ferns of two different genera in 
one species. Polypodium dareieformt. Hook., is I believe quite common in the 
Khasi Region, and I have never seen an involucre on it. I gather that 
Levinge inclined to agree with Beddome that P. damvforme might be a Leu¬ 
costegia nearly allied to D. Clarkei. The indusium of D. Clarkei is very broad, 
and quite persistent. In Gamble’s plants, some collected by himself in 
Sikkim, and afterwards kept in cultivation at Darjiling, I see large, broad 
beautifully orange-red scales scattered over stipe and rhacliiscs. The 
locality, variously called “ Sirmur, 9-11,000' ” and “ Hattu,” where Thomson 
got the sjiecimen in the Kew Herbarium, is doubtful ; but, as the hills of the 
Sirmur Territory, south of Simla, are not so high as 9-11,000', I think Hattu 
Mt., eastward of Simla, the summit of which is 10,500', must be the real 
habitat, and Mr Bliss’s discovery of the plant at a lower level on that mountain 
41 years later, confirms this view. Anyhow, eleven degrees of longitude 
leparate the Punjab and fchj Sikkim habitats. Large specimens of D. Clarkei 
from N.-E. India are veiy like Asjilenium tenijoliiau, Don, in shape and 
cutting. After the above was sent to press Mr. Duthie sent me large and 
beautiful specimens collected in i^hamba by Sir. J. MarteD, in a quite youug 
state • and ibout the same time Mr. Gamble gathered rhizomes of the plant in 
Jaunsar from which the young fronds of 1898 had not yet sprung up. 
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[I have struck out of this list Darollia /nik/ira, -Don, as I find that the 
common low-level, arboreal fern I and other collectors have been 
calling by that name is D. psnulorysloplnit, rig.— No. 4, infra. 1 do 
not think D. piMra grows to the westward of Nepal, though it 
seems to be very common in the N.-E. Himalaya and Assam (in the 
Khasi Hills at least), and on the Western Jits, in S. India, and also in 
q Tenasserim and Ceylon.] 

L-Vd. D. pseudo-cystopteris, Ivunze Dot. Zeit. 1850, 08. “ Fronde 
m humile, snbmembraoacea, rigidula, olivacea, glabra, breviter oblonga, 
acuminata, tripinuatifida (s. quadripinuaU) ; pintiis petiolatis, patentibas, 
oblique ovato-oWongis, obtnsiusculis, inferiovilus remotis ; pinnulis primariis 
petiolatis. subrhombeis, obtusis; secondariis subscssilibus, oblique oblongis, 
pinnatiseeiis sclent is e basi cuneato fulcato-lanceolatis, longe acuminatis, 
acutissimis, subbifidis, basi mono-sovophoris ; indusio magno, ovato, acuto, 
raembranaceo; stipite hrevi, tenero ; rliachi universal! subflesuosa. versus 

apicem marginata, partialib"® alatis, floruosis; rhizomate. 

Cystoptens Davnlliou/es ,, Kze in litt. 1842.” 

“ Himalaya, ausden Send ungen Fielding?, von Moricand initgetheilt.” 

D. pu'chra. Don, var. psewlo-cysloptem (sp.), Kze., C. R. 444. Entrosfcyia 
pseudorystopUris,’ Eedd. H. B. 54. 

Punjab: C/iamba —6000'; Kangra l'y. Diet. 7tH‘0'; Mandi State 6300'; Simla 
__ Reg. 6-6000 / , “ very abundant on trees " (Blanford). 

N.-W. P.: D.D. DM. —Mussoorec and vicinity 5-7000', everywhere clothing 
the branches of the oak trees ; T. Garh. 6000'; Kuiiuiun 4500—11,000’, 

Distbib.— Asia: N. Ind. (Him.)— Nepal, Sikkim and Bbotan up to 11,000'. 
Assam—Khasi Dist. 3-6000', common. 

The plant from the localities enumerated above is the common low-level 
arboreal Davallia. Specimens differ from each other in texture and cutting, 
correspondingly, perhaps,'to the age aud degree ol fertility of the plant; but 
I do not think any of them are D. charophylla. Wall., which has been assumed 
to be D.pidchra , Don (an older name), aud which is common from Nepal east¬ 
ward to Assam and Burma, and in South India and Central Ceylon. I have 
had groat difficulty in determining what this plant is, but probably it is 
Kiinze’s plant, which, there are reasons to believe, wub collected in the Simla 
Region. His description, which I have quoted above, is defective in that he 
could say nothing about the rhizome ; and I caunot see that the indusitun (in 
my material) is large, as he said it was, but it appears on young and undamag¬ 
ed specimens “ ovate, acute, membranaceous.” As I found that uo type speci¬ 
mens of Kunze’s plant existed in the Kew or British Museum Herbaria, I 
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asked Mr. Gustav Mann to inquire for them in Germany, and his reply, receiv¬ 
ed on the 4th January, 1808, gave me the clue I wanted. Mr. Mann found 
that there is a type sheet, of two specimens, in the Botanic Museum, Leipzig, 
and he scut me a pen and ink sketch tracing of the larger of the specimens’ 
and copies of Kunze’s two tickets belonging to it. The older ticket, bears—’ 
“ Cystopteris davallioides , Kunze, in litt. ad Moricand, 4 43 ; species insignis 
Leimsleyeis affinis, Presl. Himalaya Fielding, Ex herb. Moricand, 4 42.” 
The newer ticket bears—'“none— Davallia (Leuc.) pseudocystopteris , Kze.= 
chaerophyUum , Hook. Sori et indusia in apire nec m decursu vena; ; ita que 
Davallia .” Mr. Mann has written on the tracing—“ Rhizome there is none, 
aud the lower part of the stipe is also wanting. The frond is lanceolate as 
shown in this tracing. The sori are not ripe in this specimen, and no sporangia 
developed, the indusia are distinctly pointed (A): the ultimate segments very 
acute and, as well as the other cutting, just like that on a spec'men collected 
by Blanford, 1G-8-J885, on Summer Hill, Simla, 7UUO'.” The tracing 
shows a lanceolate frond 8" 1. by 2?" br., the lowest pair of pinna.* slightly 
shorter than the two next pairs, but broader. On getting Mr. Mann’s letter 
I recollected that some of my N.-W. Himalayan specimens which I had been 
calling D.pttlchra had indusia “ ovate, acute,” though very small, and I found 
I had been overlooking Kurzt’s description of the iudusium. I turned up my 
specimens, and verified my recollection. In immature specimens the ovate, 
acute, membranaceous iudusium is quite distinct, but when the sori develop 
and ripen the indusium is pushed back and shrivels, and the true shape is not 
seen; and, alsi, specimens get damaged in the press. Mr. Mann, in his 
letter to me, says that the ultimate segments of Kunze’s type specimen arc 
perhaps a little longer than those of a Mussoorec specimen he has from me, 
but that otherwise the cu'ting is exactly the same. He also writes—“The 
remark ‘ = chwrophyllum , Hook.,’ on Kunze’s libel was written by Kunze, but, 
as seems to me, ut a later date- There is a second sheet of D. pseuderysto])- 
teris in the Botanic Museum, I cipzig, which has written on the label ‘ Davallia 
rfuerophyl/a, Wall. Herbar. Sprcngelianum, 17260, ab ipso ! ’ but not written 
by Kunze. This specimen is put together with the above type sheet in the 
same wrapper ; it is the common Indian form of pseudocystojiteris, with deltoid 
frond.” The usual shape of frond of the plant I identify as D. pseudocystopteris 
is certainly deltoid, or at least sub-deltoid, but I have a lanceolate frond on the 
same rhizome with deltoid fronds. The rhizome is of course creeping and 
branching, and it appears to have broadly ovate scales, peltately attached, not 
adpressed, smaller than the similar scales of the next species, D. Beddomei ; 
they arc, however, rarely present in my material. Underneath the scales the 
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rhizome appears to be covert 1 with a detachable skin or bark, somewhat wrin¬ 
kled or striated. It is desirable that specimens of this plant should be collected at 
various stages of growth, to show the rhizome scales and the indusium distinctly. 

It will be observed that Kunze at first called this plant Cystoplens daval- 
liode*, but finding it was a Leucosfegia in everything but the 6hape of mdusium, 
finally named it D. (Leuc.) pseudocyslopteris, the name being evidently sug¬ 
gested by the shape of the indusium, which, however, does not seem to have 
it) base inserted under the sorus as in Cyslopteris. Further examination may 
show that this plant, from the shape of the iudusium, deserves to be put in a 
separate genus, or sub-genus, as much as other Davallias do. 

6. D. Beddomei, u. up. Plate I. (see Part II., p. 527). 

Punjab : C/uunba—J. Marten, 1898. 

Sub-genus Microlepia, Presl 

[Kumaun is given by Clarke, in his ‘Review,’ as a habitat for D. (Micro.) 
tnnrginaUs, Wall., and also for Z>. calvescens , Wall., which he places 
as a variety of that species ; but as there is a mistake in the citation of 
Wallich’s catalogue number by Hooker in the Species Filicum which he 
follows, he thinks the locality “ Kumaun ” may be a mistake. Bcddome 
has copied Clarke without auy such reservation. Hooker did not give 
Kumaun as a habitat for D. villosa , Wall., whidi is placed as a 
synonym of D. marginalis in the Synopsis , but only Nepal : he gavo 
Kumaun as a habitat for D. calvescens, Wall., which he considered a 
distinct species. On his type sheet of D. villosa , Wall, Cat. 244, in tho 
Calcutta Herbarium, Wallich wrote—“ Legi in Napalia t 1821.” The 
entry in the original catalogue in Calcutta is of this specimen only ; 
and Dr. Prain has shown me that there was no aubsequont entry. I 
have seen no specimen of either of these ferns, collected in modem 
times in Kumaun, or the westward of it. Mr. Clarke seems to 
have been misled by two sheets in the Kew Herbarium without tickets, 
but marked on the Bhoets by Sir W. J. Hooker— DavaUia calvescens , 
Wall., Cat. 2688, Kumaun, Wall.” This is not warranted by the entry 
in the catalogue. The distribution of the speoics, or of both species, is 
Asia. Nepal, Wallich ; Assam—Khaai Hills, Griffith, ,l/aro»; Mikir 
Hills, Simons, N. Manipur, Clarke. Toakin,Balcmsa. Formosa, 1 Viljord.] 

s' Sub-genus Microlkpia, Presl. 

' D. Wilfordil, Baker ; Syn. Fil. 98. D. rhomboidea, Hook. 2nd 
Gent., t. 48, not Wall. 

“ 0»«dioe gradli elongafco repeate atro nitidissimo fragili, stipitibuB sparaU 

3-4 uncias longis Btramincis nitidis baai ebeueis, frondibus C-8 unoias longis 
5 
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oblongo lanocolutis aouminatis tenui-membranaccis pallide viridibus pinnatis 
pnm.s patentibus inferior-bus remotis subnnciam loogis rhoinbeo-subtriangu- 
Laribns longo peiiolatis profundn pinnatifidis subpinnatisve oblique obovatis 
inequalitcr lobatis, sterilibus terrulatis, venis subflabellatim dichoiomis apice 
soriferis, iuvol ris orbiculari-cuneatis membranaceis apir* trosa solummodo 
libera lobulis f andiron marginis couformibus, rhachibus grncilibus 
subflexuosis, pinnis suprcmis sublanceolatis.” 

Mr. Baker’s description is :— 

“ 53 (Micro.) Wilfortlii, Baker ; rbizome creeping ; st. 4-G in. 1., slender 
naked, flexuose; Jrond G-9 in. 1., 2-3 in. Ur., lanceolate, tripiunatifid ; lower 
pinnae deltoid, stalked, about 1 in. 1., $ in. br., cut down to the rhachis below 
with broadly ovate-rhomboidal -harply toothed pinnules ; texture herbaceous ; 

rfuiehis and both surfaces naked ; sort 2-6 to a pinnule, apical in the teeth._ D. 

rhomboidea, Hook. 2nd Ceut., t. 48, not WaUich. Microlqna Wi/fmlii , Moore. 

Hab.—J apan ; gathered by both Messrs. Wilford and Oldham.” 

Kashmir: " Boniar Nala-o,000'; wet place,” J. C. McDonell, June, 1S97. 
Distrib.- : Ciina-M. Tsien Mts, later )88r> ; Manchuria, betweeu Mukden 
nnd Tung-che-Shicn, U. E. M. Javier, 1886 ; Peking Mts., W. Hancock 1880: ' In 
shady glens by streams, along with CyttopUrit troy,lie"; Dr. Brettclineider, “ Flora 

P&kineasis, 1880 Korea—Am-nok River, Pbyingan Province, 1864. Japan 

Hakoda.H, C WU or,l. No. 10.87, I860 ; Yokohama, H. Oldham, 7/61, No. 99, “on rich 
moist banks on the hillsides"; Maximovich, Iter Sec., 1862, F. Y. Die ken t 11. 
Yokohama and Bukcnje, Joe. Biitett, 1887 (0, Yokohama, Marie* (from Vcitch, 1880), 
Hancock, 144, 1886 ; “ Japan, M Faurie, Nos. 912 and 4228; Japan—Mt. Akagi 
1888, from Science College, Imperial University, Japan (Jap. Wo reDshida). 

This plant seems to be more common in Japan and N.-E. China than was 
known when Sir W. Hooker described it. I cannot find that Moore did more 
than name it. But there is no record from the westward of the Peking 
Mountains except Mr. McDoneD’fi discovery of it in Kashmir iu 1897. The 
species seems to be terrestrial, judging from Oldham’s and Hancock’s remarks 
above quoted, as well as from McDouell's specimens, one of which reached 
me with fine micaceous sand adhering to the thin creeping rhizome. The 
cutting and texture are like those of D. (Leuco.) immersa, Wall., but the frond 
is narrow, and the sori are much smaller and apical. 

In reply to an inquiry as to habitat, and for further material, Mr. 
McDonell wrote, in November. 1899, that this is a terrestrial species: he found 
it growing in a shady glen, close to running water. There was very little of it, 
and he has not been to the place sinoe, 

7. D. platyphylla, Don. ; Syn, Fil. 99 ; C. R. 446. Microlepia 
platyphyUa, Bedd. H. B. 66. 

N.-W. P.: T. Garh .—Near Mussoorie 4,(h0', Mackinnons, 1879. 
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Distbib. —Atia : N. lad. (Him.) Nepal to Bbotan 3-">,500', plentiful in Si^Kim. 
Assam—Khasi Hills 3-4,00u\ North Manipur, 5,500', Clarke^ 3,000', Watt. Uppet 
Burma, 4,800', Genl. Gatacre , IS89. 8. India—Madras Presy., throughout W. Mts. 
up to nearly 4,000'. Ceylon, China—Yunnan, Hancock , 1S93. 

A specimen gathered in Tehri Garbwal by the Messrs. Mnckionon was 
given by them to me in 1880 or 1881. The plant is unmisiakeable. That 
appears to be the only known gathering west of Nepal. Z>. lonchitidea , Wall. 
Cat. 240, is a synonym. 

8. D. hirta, Kaulf. ; Syn. Fil. 100. D. poly podioides, Don .; C. R. 447. 
Microlepia spelunca, var. B. hirta (?) ; Bedd. H. B. 08. 

N.-W. K : lirit. Garh. —5,000', P. W. Mackinnon, 18S1 ; Kumann —Ramganga H. 
3,GOO', S. and W., 1848, Sarju-G .nga Valley 6,'»00', MacLeod 1S93. 

Distbib.— Trap. Amur. Ant s: N. Ind. (Him.), Sikkim, Oho tan. Assam—Khasi 
Hills. Bengal—Chittagong, 3-5,000', abundant. Manipur, 1,«’GO—4,750'. S. I ml.— 
Madras Presy.—W. Mt9. Bombay Presy.— Herb. Dalzcl ; N. Canara, 2,400', W. A. 
Talbot. Ccylou. Malayan and Polynesian Isles. China. Japan. 

I puss lightly over this subject, being of opinion that the group comprising 
D. strigosa, D. hirta, D. spelunra, b. polypodioides, D.flatada, &c, requires 
further study in the field. But I think the specimens from the westward of 
Nepal, above cited, come under D. hirta , Kanif. 

Sub-genus— Stenoloma, F4e. 

9. D. tenuifolia, Sw. ; Syn. Fil. 102. D. chinensis , Sw., C. R. 449. 
Stenoloma chinensis , Sw., Bedd. H. B. 70. 

Punjab : Simla .Re?.—Simla, 6,000', Blanf. Trotter 6,6.‘i,800', Bliss. 

N.-W. P.: T. Garh. —1-6,000*, Dnthie ; Atimonn—Bftgcsar, 8,000', 8. ami W., 1818 j 
Hawalbagh aUd Dwarahath “1849-; in Herb. Hurt. Sahar.; 6-7,000' Davidson, 
Trotter. 

Distbib. Asia : N. Ind. (Him.)-81L;klm, Bhotan 1-7,000', plentiful eastward. 
Assam—Khasi Hills 1-3,000', common. Cent. Prov., India-rachmarhi, Duthie 
8. Ind. Madras Mte. ; The Deccan 8-6,000'. Ceylon. Japan. Polynesia, common. 
Afr, —Mascaroen Islands. 

Genua 10.— OYSTOPTERIS, Bernh. 
o. fpaglliB, Bemh. ; Syn. Fil. 103 ; 0. R. 450; Bedd. H. B. 70. 
Afghan : Griffith. Arra n VoHsy—Peiwar Kotal 8,000', Collett; 18,000'Altch. 
1879, Harsnkh 1894 ; Ishkaahin in Badnhikan^ Dr. Giles 188G. 

Tbanb-Tnd. States : Baraul— Zlarat-many stations 4,6-11,000', Horriss ; Miroo 
Hills, Gatacre ; Chitral, F. B. Younghnsband 1894; Hindu Art (or Pamirs), Dr. 
Alcook, with the Pamir Boundary Commission, 1895 

Kabhmib : Qilgit, BaUiitan, Beosai, Gulvmrg and Aid*, Shayuk Valley- 
XAdakh 7-14,000', many oollectore. 7 

: HaZ * ra ' Lahaul, Kangra Valley, Simla Beg. 7*13,000' 

N.-W. P. S T. and Brit. Grab. Kuviaun 10-16,OOO 1 , common. 

Nepal, W.: 10-18,0U0*. Dnthlo. 
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c^:, J % z “ lj ‘ sp,ub " een io “* **• r '^“ 

£ P ; T tl l e CaUCaSUS ' ^ : Lebanon, Persia, Kurdistan, Siberia, Mancbnri 

SaZ Tr) ’ N ChiDa ; N - lnd - (Him L Sikki “- Australasia. N. Z c *7 
tHi,t Isle9 - AJ r - Madeira Fernando Po, Abyssinia, S. Afr. 

[Customs sue,Mm, A. Br. and Mdde : Svn. Fil. 103, has been found 

m the CFmmbi Valley, Thibet, by Sir George King’s collectors.] 

C. montana, Uuk.; Syn. Fil. 104 ; Redd. H. B , Supp. 15. 

AitchTnT ''hu 0 'V ttb ° VC GU ' mftrg * at ° Ul 9 ’ 0 ' DOt ^^er, August 1877,” 

a. telli. m Herb. Ilort. Kew; Bangas-Muzafarabad-Inayat, Dutl.ie's Collr. 21 - 7-97 
(Saharar.pnr Herb./ 

N-W.P.: A'/iHinua—near RAlam Glacier 13,000', No. 3S47; near Rama-Dhanli 

*!.** ByaDS - Kulti Va,le ^ 13-14,000'; above Nabbi 12-13,000', No. 

»04i, Duthie 1884. 9 

r 2 f 7 KP n L /n W 1 io OPPOSiteBUd<lhi VUlaSe ,0 - 12 » C00 'i G“<lh 11-12,000', No. 

47, Dnthie 1886. * 



Di6Trib. .V. Amer. : East side of Rocky Mts.; Labrador; Canada W. Europe: 
Wts. of Scandinavia, Scotland (very rare), and Centr. Europe. A,ia : Kamschatka. 

This fern was sent to Kew, with other plants, by its discoverer in Kumaun, 
Mr. Duthie, but that Indian habitat is not given in Mr. Baker’s paper, 
“ A Summary of the New Ferns which have been discovered or described 
since 1874,” published in the “/.nnals of Botany,” YoL V. No. XVII, 
although new hablsats of other old species are mentioned. Beddome, 
though he did not include the species in his Handbook, has entered it in 
the Supplement to that work, published in 1892, and has quoted the 
description given in the Synopsis Filitum, but he has given as the only 
Indian locality “ Kashmir,” without mentioning the collector’s name. Mr. 
Duthie sent me Kumaun and Nepal specimens soon after he collected them, 
and I know that he has never fouod the plant in Kashmir. Beddome has 
possibly entered Kashmir as the Indian habitat on the strength of Dr. 
Aitchison’s specimen mentioned above. 

I may be pardoned for mentioning that I have an old acquaintance with 
C. montana, for, when on an excursion in Perthshire, conducted by the late 
Professor J. H. Balfour, in 1856 I think, I discovered a station for the plant 
on Ben Lawers, on which mountain, in 1836, it had been found for the first 
time in {Scotland by Mr. W. Wilson, but where it had not since been gathered 
for long. I have read with interest that lately new stations for this 
fern have been discovered on the border between Perthshire and Argylshire, 
and even in Dumbartonshire. It is a ‘ far cry ’ from Central Europe eastward 
to Kashmir. {To be conlinued.) 
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Including Afghanistan, the Trans-Indus Pbotkcted States, and Kashmir: 
arranged and named on the basis of Hooker and Baker's Synopsis Filicum, and 
other works, with New Species added. 

By C. W. Hope. 

(Continuedfrom Vol. XIII, page 36.) 

Part III.—THE GENERAL LIST.— (continued). 

OrJ. FILICES. 

Sub-Onl. III.— Polvpodiacea:. —( continued). 

Genus 11ADIANTUM, L. 

I. A. lunulatum, Burra.; Syu. Fil. 114; C. R. 402 ; Bcdd. 
11. B. 82. 

Punjab : Chamba ; McDonell (ia list) ; Kangra Valley W. 2800’, Trottor ; SJandi 
Statu 4000’, Trotter ; Simla Jlcg. 2-4500’, Hope, Blanf., Bliss. 

N.-W. P. : D. D. Diet. ; common from the valley up to 45C0’ in the Himalaya ; 
Kumaun 1800’—5800. 

DiSTRlB.— Trop. Aincr : from Moxico southward to tho Organ Mts. in Brazil. 
Alia : N. Ind. (Sub-Him. and Him.) up to 4600’, very common. Bongal—Chntia 
Nagpur. Cent. Prov. Cent. Ind. S. Ind. Very general on tho wostern side, in 
the plains and lower slopes of tho hills (Bcddome). Burma. Ceylon. Malay Penins.— 
Perak. Cochin China. China—Hongkong. Polynesia. Tiop. Australia. Afr. : Cape 
Verde Isles, Angola, Guinea, Zambesi Land, Madagascar. 

This is one of those feres that are so commoD along the foot of the Himalaya 
that one neglects or postpones collecting them. It grows even by the road¬ 
side in the heart of the town of Dehra, and onwards to Rajpur on the way up 
to Mussoorie. Far to the southward I gathered it in 1860, in Bagclkhand, 
Ccntr. Ind., alt. about 800'. Mr. Gamble got it in Bengal—Lohdardaga Dist., 
Mr. Clarke in Centr. Ind., and Mr. Duthic in the Centr. Provs. Mr. Clarke 

says it is plentiful in ditches in Calcutta. 

The cutting of the pinnae of this species varies much. The largest froudB 
I have from Darjiling, collected by Levinge, have entire pinnm, with only tho 
marginal row of sori broken. Smaller fronds of the same gathering have pinna; 
cut down i to i-way to the lower edges, with one, two, or three lengths of 
sorus to each of the 5 or 6 lobes. In tho Sgn. Fil., the pinn® are said to be 
eubdimidiate ; but I should say that the costa, or main vein, of a pinna 
forms the lower edge : the veins radiate from tho attachment of the petiolate 
secondary rhachis, or from tho costa near it, and may be said to be about 12 
in number at the base of the pinna. They form dichotomous groups stretch- 
fig to the lobes, and sub-lobes if any, aUd they continually fork or branch 
up to close bo the edge of the pinn». until there must be from two to three 

82 
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hnudred velulets at the row of sori, in a large pinna. This of course gives 
the required stiffness to the pinna, the lamina of which is membranous in 
texture. 

"HT A. caudatum, L. ; Syn. Fil. 115 ; 0. R. 4fi3 ; Redd. H. B. 83. 


Kashmir: Jhclam Yy.\ from Uri downward, MncLecd ; Taici I //. 5000', Trotter ; 
“ 300O', very common," Gammie. 

Punjab : HAzara—36-4000, Trotter. Chamba y McDoncll (in list) 3000', Trotter ; 
Kangra Vy. y \V. 3000', E. 4600', Trotter ; Safi Range, Aiteh.; Kvlht 5500', Trotter ; 
Simla Reg., below Simla 35-4600', Hope, Gamble, Blanf. 

N W. P. : I). D. Di*t., ommon, up to nenrly 5000' in the Himalaya; T. Oarh. 
4-5000', Duthfe ; Kumaun 6500' S. & W., Davidson. Hope 2000', common. 

Distrid .—Asia ; Arabia Felix. N. India (Himalaya and other Mis.) 0-3000' 
very common. Ccntr. Provs., Ind. Ccntr. Iod. Bengal— M 7n Mont. Behar , Calc . tu 
Agra" Jacqucm. % Dhakka. Bombay Presy.—Poona Jtcquem. Burma—Tcnawerim. 
S. Ind. and Malay Pemos., plains and lower slopes of hills (Bcdd.), Ceylon, Java, 
Borneo, Philippines, China. AJr., Cnpc Vcrdo Isles., Banks of the Niger, Angola 
Zambesi Land, Capo Colony, Mauritius. I 

This species, the last preceding, and the next following, belong to the 

“radioantes group,” the rhachis being often prolonged and rooted at the 

point. A specimen gathered in the Dehra Dun has fronds about three feet 

long, perhaps one-half consisting of secondary growth. Thu fronds hun~ 

down from the bank of a ftream, and had rooted and grown in the air like 
Saxifragct sarmentosa. ’ 


3. A. Edgeworthii, Hook., Sp. Fil. II., 14 ; Syn. Fib 2nd Ed. 472 

A. caudatum, L. var. p. rhizojdmwn, Wall, C. R., 453. A. caudatum, L. vnr. 

B Edgeworthu , Bedd. H. B. 8*. .4. Edgeworthii, Hook., Bcdd. Supp. H. 

B. 17 • 

Punjab: Adah Valley near Multan, M. P. Edgcw,, Sept 18S8 • Aw, v 
Bhajji State 5-6000' Trotter j Simla 5-6260', Hope, Blanf., Bliss! ’ 

N.-W. P.: D. D. Ditt. C-6000', Mackinnons, Hopo, Duthie rare • T C.vi jt-n. • 
Hope; Suarna-ka-eer, 6000', Gamble, 1898 “ Garh,mi ‘ ’ ' f *' ^° 0 ’ 

sar -n 

place of a synonym of A caudal,™ 0 . reQ . acea r m ,be Syn. Fil. to tho 

•folly raised in the 2nd Ed To tT^t of > ° nd bllt *"*- 

' 10 tlie rank of species, Clarke in his “ Review *> 


4 
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adhered to the view taken in the first edition of the Synopsis Filicum. In his 
Hand-book of 1883, Btddome placed A. Edgeworthii as rar. Edgeicortlui of 
A. emulation, but in the Supplement of 1802 gave it full rauk. The only habitat 
Hooker cited (knew of ? ) was near Multan, where originally it was discovered 
by Mr. Edgeworth. Hooker says “ Mr. Edgeworth, in his notes, observes of 
this, ‘ it is not A. rhizophorum' (for indeed the texture of the frond and vena¬ 
tion are totally different), ‘ nor A. caudalum , Sw., nor flagellifervm, Roxb. n. 
76 ’ (for in those varieties of one and the same plant the fronds, and especially 
the stipes, are more or less clothed with fnlvons hairs or chaff) : ‘ (it differs 
from all in the integrity of the pinnae).’ On these grounds I give it as distinct, 
though we need more copious specimens to see that it does not pass into cau¬ 
dalum" Sir W. Hooker goes on to remark that “ the nerves are the same ” ;... 

“ the fertile pinnae scarcely exhibit an appearance of lobes ; and the contiguous 
sori form a pretty even line at the edge.” From this it appears that the first 
parenthesis, in the quotation from the Species Filicum given above, is a version 
of Edgeworth’s original note, and, from a careful examination of the numerous 
specimens of both species in my collection, I think I cau say that as regards 
the venation Edgeworth was right, and Hooker wrong ; and the venation 
shown in the enlarged figures of the two species, Plates LXXX and LXXXI, 
Sp. Fil., seems to bear me out. In A. caudalum (A. rhizophorum, Sw.), so far 
as I can see, the system of venation is (label late, i.e., the veins all radiate direct¬ 
ly from the petiole, whereas in A. Edgeworthii a branch of the petiole, corres¬ 
ponding to the costa of- a dimidiate pinna, runs along the inferior, straight 
edge of the pinna, giving off branches inwards all along its length. It is not 
always clear whether this branch, or costa, itself forms the thickened, or stiffened, 
margin of the pinna, or whether the thickened margin is outside of it ; but 
this inferior vein, or costa, gives off no branches on the outer, or inferior, side. 
The inferior vein of a pinna of A. caudalum seems to me to branch towards the 
inferior margin, as well as upwards. But the venation of A. caudalum , shown 
in Beddome’s enlarged figure, t. 44 of the Hand-book, is as I have described it 
for A. Edgeworthii. 

I must, with regret, impeach the integrity of the pinnie of A. Edgeworthii , 
certified to by Edgeworth, and partly doubted by Hooker and Beddome, for the 
lolies are always more or less distinct and deeply separated, especially in barren- 
fronds, though the divisions are never so deep as they often are in A. cau¬ 
dalum ; when they are shallow, they are sometimes obscured by the involucres 
overlapping them, and even each other. The involucres-are often deeper 
(broader ? ) than in A. caudalum , and they are membranous, transparent, and 
larger than the ripe sori are. When turned hack, and the sporangia scraped 
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off, they show the prolongations of the veinlets iu them von' distinctly : but 
the veiolets appear to break connection between the lamina and involucre at, 
or at a stage prior to. the maturity of the soms. The involucres of A. cau¬ 
dal wn are coriaceous, and narrower I think. 

The differences of venation and involncre, taken together with the now- 
known wide range of habitat—from 8iud to China and Timor, and perhaps 
the West Indies—and the yet rarity of the plant, besides the differences' of 
texture, quite justify the tardy elevation of A. EdijeicorthU to a species. 

A. Edi/eioorlAii seems generally to have longer stipes than A. caudalum b*$, 
sometimes almost as long as the fronds are. A. caudalum ha^ very short 

stipes, unless the fronds have had to struggle ont from between rocks or loose 
stope8. 

A - °apmus : Veneris, L. ; Syn. Kl. 12S ; C. R. 453 ; Bedd. 

H. B. 84. 

Afghan. : Kurram Valtry — Aitch. 1879, 3200', Aitch. 1884-85. 

STATES: Britton and BadgKit 6000', Aitch. 1885; Kaghnni (’) 
sU^lZ:,^ aad Baravl MB00 ’ C 6 stations), Harris, 1895, 4^000' (3 

.SST- ^ ^ HMLe0d 5 *n Kashmir insist 

° ertel ’ Trotter - C/iamba —McDonell (tripinnate) • 
A,tCh ‘ J Kan * ra VaUt V m,t - W.-2MOOO', 8-4000' Trotter • Kullu ’ 
x VT nnt *“■ 3 ^0', Hope, Gamble ; B^Mr-Z^’. 

H*‘ . « D - I « n «r ? 000 ', Gamble, Mussoorie and below tt 47-6000' 

S-SSSS ™=£ 

a Z w .;s srs* U '^ sio °' 

„„ (1 Z T'j r ' <MU “* 8itoi *' **<■, B.ta. 

T G,D8 “ v ^ 

up lo near 6000'; Assam —Ehasi Hill, Cent. 1 1 h ' con “u™ 

.Pr-tacta, asuuuo. ™ \° 4 "- S ' an* 

~ \ m L™ ! “ the lh “ 

the Entally suburb of Calcutta and T ha . 0 J >ecimen8 fro, » wnlls in 

- D r “ a irsiisasj; 
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Provinces. It appears to be found all over India, where circumstances are 
favourable. Shade and permanent moisture are essentials ; and limestone is, 

I think, preferred. 

5. A Wattii, Baker, in Journ. L. Soc. XVIII, 881, t. 14-a, figs. 
1 and 1. A. Levingei Baker, Ann. Bo!., Vcl. V. No. XVIII. A. Capillm- 
Vrnrris, L., var. Wattii, Bedd. Suppl. H. B. 18 . 

Punjab : Chamba— Pangi, G. Watt, Chenab Valley, Pangi 8000', McDonell, 1882; 
Kullu— 75-10000', Trotter, 1887. 

Distrib. —,4*ia : N. Iud. (Him.); Sikkim—Cbingtam (or Chintang, or Ching- 
tang) alt. 8,000', Levinje and his collectors; S. Ind.—(Nilgiris), Leech Falls, 
Ccmoor R., Lev. 

Baker’s description under A. Wattii is the more detailed, but when analysed 
it does not seem to differ much from his later and shorter description of 
A. Levingei , of which plant 1 have seen and also possess very good specimens. 

I must have long ago seen McDonell’s and Trotter’s specimens from Chamba, 
but I can find no notes of them. A. Watt A is the older name, and, therefore, 
as I think there is only one specks here, I put all t’nc specimens, whether from 
the Punjab, Sikkim, or the Nilgiris, under this. The Nilgiri specimens 
I found hi Gamble’s collection, in the A. Cap.- Ven. bundle. Colonel 
Bcddome, in his Suppb. of 1892, says (hat Mr. Baker described A. Wattii 
from some small poor specimens, and he gives both that name and A. Levingei , 
Baker, as synonyms of his A. Cap .— Veneris , var. Wattii , saying that copious 
specimens from both Sikkim and Chamba prove that Mr. Baker's (two) 
supposed species belong to the same plant. I add the Nilgiris as a habitat for 
one or other. Bcddome gives a very detailed description of his var. 
Wattii of A. Capillus- Veneris, with which I find no fault ; but I may remark that 
it is remarkable that a “ slight variety,”'as he calls it, of a common fern should 
require so minute and lengthy a description. According to this the variety 
seems to differ in every particular from the type. I sec no grounds for reducing 
this fern to -a variety of A. Cap.-Vmeris. The superior pinnules on 
all the pinnae of A. Levingei seem the larger. Dr. G. King has recorded on a 
sheet of A. Levingei , from Sikkim, in the Calcutta Herbarium, that the scales 
of the rhizome are broader than the corresponding scales on A. Cap.- 

Veneris. * 

0. A. sethiopicum, L. ; Syn. FiL 123 ; Bedd. II. B. 83. 

Afghan. : Kurram Valley— Aitch, 1879, No. 18G5 in Herb. Hort. Saharanpur. 

Distrib —A n.rr : from Tcsas and California southward to Valparaiso and Monte 
Video. Europe : Spain, G. McLcavy, 1860. Asia : S. Ind.-Nilgiri and Pnlney 
Mts. at flic highor elevations; Ceylon. Australia—Temp, and Trop ; N. Zeal. 
A Jr.: Cameroon Mts. at 70CO', Abyssinia, Zambesi Land, Natal, Capo Colony, Bour. 

bon. Madagascar. 
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This speoics seems very difficult to preserve : the piuufo drop off. 

A. venustum, Don. ; Syn. Fil. 125 ; C. R. 453 ; Redd. H. B. 8fi. 

Afghan : Katiruthan, Griffith; Kabul, Clarko (in Rev.); Kurram Valley, Aiteh., 
May, 1879, No. 1264, Major (now Sir Henry) Collett, July, 1879. 

Tbams-Ind. Statls : Baravl, 5000’, Hnrri&s ; 8000’, Gatacrc. 

Kashmir : Clarke (in Rev.), 4-8600’, Trotter ; 0000' Gammie, “common at all 
altitudes from 8000' to 10,000',” MacLeod. 

Punjab : H-izara DW. — Black Mt., Gatacre, 1838, Oertcl, 1891 ; Kilapaui G,r»0o', 
Trotter, 1890; Kagan Vy. 4-8000', Inayat, I89G-7 Chamba —McDonell ; Kul/u 10,000, 
Trotter; Atandl State 6-6000, Trotter; Simla Hog. 7-10,400',common. 

N.-W. P.: D . D. Bill. —Jnuusdr 05-8000’, Similar Lai, C. G. Rogers, Gamble; 
Mossooric 6-7,000', not uncommon, Mackinnon*, Hope ; T. Garb. 8-12,000’, Duthie ; 
Xumaun 6-10,000', S. and W„ Hope, Davidson, Duthie, Trotter, MacLeod. 

Distrib.— Aria : N. Ind. (Him.) Nepal, Wallich 

Trotter, in his privately priuted List of the Ferns of the Punjab, has pointed 
out that Clarke, in sayiug that this is one of the commonest ferns of the - 
N.-E. Himalaya, must have written North-East by mistake for North-West, and 
that Beddome has copied the mistake. I do not know of any specimen h iving 
been found in the N.-E. Himalaya. I have been told that a species of 
“ Maiden Hair ” is exported in cartloads from Jauosar, along the cart-road to 
Saharanpur, for some purpose, perhaps medicinal: this is probably A. venustum. 
Of the stipes and rhachises of a species of Adiantum , probably A. monoehlamys, 
Eaton, the Japanese make brushes, or miniature brooms, for dusting china 
with. Blanford says this is ** One of the commonest and most abundant ferns 
of Simla, covering banks and sloping ground in shady places, ond ranging 
from 4500' up to the top of Hattu at 10,500'.” A. venustum grows in thl 
soil in forest: I have never seen it by running water like A. Cap. — Veri er it ; 
but in 1801 1 used to see it in the forest on the west side of the Naini Tal 
Lake, near the level of tho water. 

A. pedatum, L.. Syn. Ffl. 125 ; 0. B. 453 ; Bodd, H. B. 8 ( 5 , and. 
Suppl. 19. 

Kashmir ; Bing Nila 8000', MacLeod, 1881 ; Rfchenganga IValley- Kajfiban 
7-8000', Duthie, 1892. 


Punjab : Hazara 2W/f.—Slran and Kagan Vy*. 12,000, Inayat,-1896 ; Chau Jr— . 
“ U PP" Ch0nflb VaUe 7” p 4ngl WOO', R. Ellis, 1878, in Herb. Gambia; 10,000* (per- 
haps in Kashmir) Baden-PoweU, 1879; Bari Valley-Tonda Valley 8000*, McDonell 
1882 ; Simla Reg.— Hattu Mt. and vicinity 85-10,000', Gamble,- Blanf, Hope’ 
Trotter, Bliss; in forest; Raiengarh fore*t 8000'; Gamble, 1898. 

N.-W. P. : « Garhioal" Slnjari, 8. fc W-; T. Garb. 8-10,000', 6 station*, Dutnie, Dr. 
Cantor ; Brit. GarK—Hit. Fisher ; Dombitla QAdh 8-10/J00* Duthie ; Xmmaun— ' 
Wallich ; «Dnsali, near Pindree 8000',” Major Madden ; Pinaara 8000*, Davidson * 
Dhauli Valley 8-9000', Duthie. * * 

Nkpai. W.; Opposite Bndhi Villago 9-10,000*, Duthie, 1886, 
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Distkip. A mer. Unalashka and Canada, southward to Virginia and California 
A,ia : N. Ind. (Him.), Sikkim, scattered, not plentiful. China-Manchuria. Japan 

Both Clarke and Beddome give Garhwal as the Western limit of this species 

in India, but it will be seen above that it was long ago obtained in Cliamba, and 

pernaps in Kashmir, by Ellis and Baden-Powell ; and more latelv Macleod 

and Duthie have found it in the West of Kashmir. MacLeod says’“ Only 

on northern slopes of dividing ridge between Kishenganga and Jhelam valleys, 

7-10,01)0' ; not uncommon ; glows to great perfection.” It was on this 

ridge and in the adjaceut valleys that McLeod collected in 1891 . Quite 

lately it has been Lmnd in the west of the Hazara District by Mr. Duthie’s 

collector, Inayat. Seeing much of these ferns exhibited at shows in London, 

I once asked an exhibitor, Mr. Birkenhead, whence he got liis supplies, and 

he said from N. America, never from India. 

Genus 12—CHEILANTHES Sic. 

Sub-genus— Adiantopsis, Fee. 

1. C. Dilthiei, Baker, in Ann. Bot. Vol. V. No. XVIII ; Bedd. 
Suppt. H. B. 20. 

‘‘ Stipes densely tufted, castaneous, glabrous, 1—l|in. long, with a few pale® 
towards the base. Frond oblong-deltoid, membranous, glabrous, 2 in. long, 
green on both surfaces. Pinna oblong-deltoid, sessile, lowest the longest, 
produced on the lower side. Pinnules oblong, £ — £ in. broad. Sort placed 
all around the edge of the pinuules, usually orbicular, rarely confluent, 
Indusium grey, glabrous, orbicular-reniform, persistent. British Garhwal, 
DiUhie, 5,144. Cutting of C. subvillosa, but indusium of this subgenus.” 

N.-W. P. : Brit. Oarh., near Kuari Pass, 12-13,000', Dathie 6144, 8-9-86; rocks 
east of DUakwani, 11-12,000', Duthie 6196, 11-9-85. 

The name of this fern, and the above notes of habitat, were entered in the 
Catalogue of the Ferns in the Saharanpnr Herbarium, published in 1890, in 
advance of publication by Mr. Baker,—I having seen it, aud the entry in 
Mr. Baker’s MS. list of new Ferns at Kew, in 1888. It is one of the rarest of 
Indian Ferns. The stipes reaoh inches in length. 

Sub-genuB —Eocheilanthes, Sw. 

^2. C fragfrans, Webb, and Berth, (non Sw.) ; Syn. Fil. 134. C.fra- 
(frans (Swartz, Syn. Fil.) Webb, and Berth., Phyt. Canar. Hi.. 452 ; C. R. 
454. C.frar/rans, Sw., Bedd. H. B. 88. 

Afghan. : Landilthana —Griffith; Kabul , (Clarke in Rev.). 

Trans-Ind. States : Chitral —F. E. Younghusband, 1894 ; Baranl .4600', (6 
stations) Harriss 4-6000', Gatacre 

Punjab : Cher at 4000*, Collett 8-92 ; Hazara —Black Mfc. 6000', OerteT^ 1891 ; 

. between Murree and Kohala 4000', Lev., 1876 ; Dbamtaur Hill, and hill opposite, to 
it 4,000*1 and upwards, Oertel, 1890-91, Trotter, 1890-92. “ Punjab— TurkiCommon 
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Aitoh 6-78. Chamba —Ravi Valley 6-7000', McDonell, 1882 ; Chenah Valley 5000’, 
T T 1848, J. Marten 1898. 

I^KASHMIK : Jhelum Valley -near Pitni 5-6000', Dutbie, 1892. EilMwar 35-5000, 

C. R. Clarke, 1877. • _ . 

Dibtbib.-S. A, me. ? (.C. and in*, Hook.) Europe : Centr. France, Switzerland, 

Spain, Portugal, Italy, Greece, Turkey. Asia : Syria (Jerusalem, Lycia, Cilicia); 

Baluchistan. Afr. : Canaries, Madeira, Morocco, Algeria. 

Clarke argues against Baker’s dictum that this fern is not C. fra/jrans of 

Swartz ; but all three authorities 6eem to agree that it is Pohjpodnm fragrant 

of Linnieoa. Beddomc does not mention Webb, and Berth, in the matter, and 

there seems no doubt that there is here only one species. The Himalayan 

plant is exactly the same as a specimen I have from the Canary Islands, 

Teneriffe near Oratava, collected by my friend Mr. P. Neill Fraser, except that 

the latter seems to have white powder on the involucres. 


/3. O. subvillosa, Hook.; Syn. Fil. 1 S 7 ; C. R. 456 ; Bedd. H. B. 93. 

Kashmib : Chittapani Valley, 9000', Rattan Pit 6000', Trotter. 

POMJAB: Haz&ra Dirt.—Mian JAni Mt. 9000', the Gullies near Kalabdgh 7000, 
KalabAgh 7500', Trotter ; Chamba —Kaldtop Forest 7600', Rdvi Valley near AlwAs, 
6800', McDonell; J. Marten, 1898 ; Kullu —Jalori Pass, N. 9-10,000', Trotter ; Simla Keg, 
—Great Thibet Rood : Mahdsu to Hottu Mt. 7-10,450', Kdgew., Gamble, Blanf., Hope, 
Trotter, Bliss; Pabar Valley and Kotgarh, Edgew. 

N.-W. P. : T. Oarh .—Ganges Valley 9-10,000', and above Suki 9-10,000'(Dnthie) j 
Deota 6000', Dhamti 8000', Gamble; Kumaun— K&li and Dhault Valleys 8-9000', 


Dnthie. 

Distbib .—Asia : Sikkim—Darjiling 7600', Ltvinge,'1690, 


This fern is not so rare as was thought up to 1880 and 1883, when Clarke’s 
and Beddome ’8 books were published ; but Beddome says nothing more about 
it in his Suppl. of 1892. There is now no break in its known range from the 
Indus to Kuraaun, unless for the Kangra Valley and the Jaunsar Hill-tract of 
the Debra Dun District. 

4. O. Dalh.OUSi.8B, Hook.; Syn. Fil. 187. C. farinosa, Kaulf., tvr. 
DaUwusia (sp.), Hook. 0. R. 457. C. farinosa , Eaulf., t<ar. 3 . Dalhousia. 


Bedd. H. B. 93. 

Kashmib : 6-9000’, frequent (Clarke in “ Rev.”). 

Punjab : Hazara—The Gullies—5 stations 76-9000', Trotter j Chamba— Dalhonsie 
and Kajidr,Clarke ; Kdldtop Forest, McDonell 7000—7600'; Mandi State— 9-10,000', 
Trotter; Kalla 8-9000', Trotter ; Simla Reg.— From Simla to Hattn Mt. 66-10,600', 
Hope, Gamble, Blanf., Trotter, Bliss. 

N.-W P.: D. D. Hist. —Mussoorie 7000', Hope, 1890 ; Jaunsar, Kanjdtra 8600, 
Gamble, 1898; T. Oarh.— Snrknnda Mt. 8-9000', Lev. (Lovinge), 1878 ; Jamuotrl 
10-11,000*, Dnthie, 1883 ; Dhamti, 8000', Gamble ; Brit. Oarh.— Dombitia Gddh9000', 
Dnthie, 1886; Kumaua— Naioi TO, Hope, 1861 j 8-10,000', 4 stations, Dnthlo ; Pindar 
Gorge 9-10,000', Trotter; Sarjn Ganga Valley 6,000*, MacLeod. 
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Nepal— W.: Opposite Buddhi Village 9-10,000', Duthie, 188G, 

DI8TBIB. S. Amir. : “Gathered also lately by Mr. White in New Grenada, and 
doubtless only a denudate variety of farinuia." (Syn Fil.). Ava : N. Ind. (Him.) 
Sikkim—Lachen Valley 10,000', Sincbal, 8000'. 

I feel sure that the habitat gi-en in the Synopsis —“ North of Hindustan ”_ 

so far as it may mean that the fern is got below the Himalaya, is a mistake : 
this is eminently a high-level fern. The remark in the Synopsis quoted above 
is, I presume, Mr. Baker’s. I consider that Hooker was quite right iu setting 
up this fern as a species. Whether in shape of frond, appearance, or habitat 
it is quite unlike C. farinosa , and there is no passage between them either 
physic il or topographical. The specimens of C. DaUwmia. got by me in 
Mussooric iu 1890 were growing among C. albo-marginuta , dealbate fronds of 
which are rather like it. I have not heard of C. Dalhousice, having ever been 
found elsewhere, or by anyone else, iu Mussoorie. Since Mr. Clarke’s “ Review ” 
was published, Colonel Beddome seems to have given up C. Dalhousiue as a 
South Indian plant. 

Blanford says—“ Quite distinct from C. farinosa , and subject to little 
valuation. Its range ” (iu the Simla Region) “ is from 7800' to the highest 
visited (10,500). It appears to be restricted to the Himalaya, and is most 
abundant in the N.-W. Himalaya. In Sikkim it appears to be rare, but 
SirJ. D Hooker gathered it at 10,000' on Lachely ” (Lachen Vy. ?), “and 
Mr. Levinge found it growing plentifully on Sinchal close to Darjiling at 
8000'. He agrees with me as to its specific value. The following is a 
description of its distinctive characters :— 

“ Stipes 2 to 4 ins. long, shorter than the frond, naked or with a few 
las spreading scales near the base. Fronds 6 to 9 ins. long, 2 to 4 ins. 
broad, acute lanceolate, without white powder at any stage of growth. 
Lower two pairs of pinn re snbeqnal. Segments narrow. Lines of 
sori interrupted at the sinus. Involucres even, crenate or toothed on 
the margin, hardly lacerate. ’ 

Some of Mr. Dutliie’s specimens from Kumaun are the largest I have seen— 
15 in. 1. by 7in. br., without stretching, besides the stipe. His No. 3,G44, 
Kumaun—Forest above Sosa, 9-10,000', mounled in the Kew Herbarium on 
the same-sheet with Beddome’s C. farinosa, Kaulf., var. Jlaccida, from the 
Annamallay Hills, Madras Presidency, is said to have—" fronds meally on 
ho t h surfaces,” but as mounted the npper surface is not visible. The mealiness 
of Cheilanthes in Kew has generally been washed off in the process of poisoning- 


T would separate, as perhaps a new sjiecies, Dr. King’s No. 90 from C’humbi 
in Thibet, Ling-moo-tong, 27-7-84, in the Calcutta Herbarium. The 
frond is deltoid and tripinnace. 
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B. C. albomarglnata, C. B. Clarke in Trans. Linn. Soc., Bot. Ser. 2, 
I. 456, t. 52 ; Bfker in Ann. Bot., Vol. V., No. XVIII. Bedd. H. B. 04. 


C. farinose, var. albo-marginata, Bedd. Suppl. H. B. 22. 

The localities given by Clarke arc 

N.-W. Himalaya—Kashmir, Falconer ; Basaoli 5000', C. B. Clarke. Dalhousie 
6000', O. B. Clarke. Simla 7000', T. Thomson. GarhwAl 2-0000', H. C. Levioge. 

Distrib. Nilgiris, fide Major Henderson. 

The habitats in the Lists, and of the specimens, I have examined are 
Punjab: Hiz&ra i.5-8000', Trotter; Chamba— Ravi Valley, “common" 

4-3O00', McDoncll ; Kangra Vy. Dharmsila, Trotter; Kullu —7-9000', Trotter, 

Coventry; Simla Rtg.— 6-8600', Hope, Gamble, Blanf., Bliss. 


N.-W. P. : D. D. Riit .—Mussoorie 7000' and down to about 4000', very common ; 


T. Oarh .—above Sahlra 7600', Gamble'; Ku<Mun 4600—5000’, S. and W. Naini Tal 
—Hopo, Levingc, Davidson, Duthie, near Sosa 8-9000', Dutliie. 

DISTRIB .—Alia : Eastern Him. (Baker in Ann. Bot., Vol. V.), 8. Ind, Madras 


TroRidency—Ganjam and Nilgirie, Gamble, 1884. 

‘‘ Eastern Himalayas,” in the Annals of Botany, is probably merely an 
addition to the liabitats given by Clarke ; but, if albo-marginata scales be the 
distinguishing character of the species, C. albo-marginata was found long before 
Clarke’s “Review” was published. Gamble’s No. 5200, July, 1873, “Old 
walls, Knrseong, 4500' (below Darjiling),” mdst be placed here, though, were 
it whiter on tho under-surface, it might perhaps be put under Blunfovd’s 
C. anurps. Gamble’s No. 13,886, from Mahendragiri, Ganjam District, 
Madras Presidency, 4500', March, 1884, and his No. 14,889, from Naduvatam, 
Nilgiris, 6000', June, 1884, have perhaps the most characteristic scales of any 
I have seen, though the shape of the former number is rather that of 
G. anrepx. 

The name albo-marginata I have always thought a somewhat misleading one : 
the character which seems to have suggested it is merely—“ white margined 
scales.” And even this is hardly correct: the scales arc brown in colour—dark in 
the centre, and paler at the edges—bicolorous, in fact. Blanford’s C. anropn also 
has bicolorous scales, as opposed to the self-coloured s ales of C. ballmusttr and 
G. farinosa ; bot no one seeing these four plants growing, as I have, would think 
of uniting them, or even of making three of them varieties of the fourth. The 
four fern9 are distinot and easily distinguishable oach. from the other. 

G/teilanlbes albo-marginata is undoubtedly a good species, though it has 
hardly been adequately described by its author. I will not intrude with a revised 
description: Blauford lias given ooo, and Bcddome another ; but I may indicate 
where revision seems ncoasary. Clarke’s plate gives the shape or certain frond* 
o£the plant, but the frond is not, as he says, lanceolate, the lowest pinnte being 
much the. largest. The sequence in growth of the fronds is rather complex j 
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small, very coriaceous fronds, very dark-green above, whitish and densely scaly 
beneath, remain expanded or curled up through the winter and succeeding hot 
dry weather, uncurling when the rainy season sets in. Then, much larger, 
herbaceous, fronds spring up, the cutting and colour of which is at firet very 
beautiful ; and in the Autumn very large fronds are found, with a coarser 
cutting, which wither light-brown or yellow, and seem to have a greater 
proportion of lamina, and are almost membranous in texture. Fronds quite 
similar to these last, though smaller, are found in C. mfn. Ido not know when 
the small coriaceous persistent fronds (described above) found remaining the 
next season spring up. I have never seen powder approaching to yellow on this 
fern, but always pure white, though not very dense. Fronds, especially the late, 
large, ones, are often found without powder; but Mr. Baker is wrong in de¬ 
scribing the fern as “ denuded,”—if he means denuded of white j>owder. 

Of this species Blanford says—“ very abundant in and around Simla, cover¬ 
ing the roadside banks and old stone retaining walls. Range from 4800' 
(my lowest) up to 8500', above which it Is replaced by C. Dalhovsiec. The 
following is a description of C. albo-martjimtu, which is well represented in the 
figure, Plate 52, of Clarke’s Review, except that the scaliness of the costae and 
veins is not fully shown. 

“Stipes 4 to 10 ins. long, generally shorter than the frond, bearing 
throughout dark linear lanceolate scales with pale translucent margins. 
Similar scales extend to the primary and secondary rhachises and cost®. 
Fronds up to 11-inches long, acute deltoid, nnder-surfacc naked, or in 
the youDg state and in the small fronds that persist through the dry 
season, thinly coated with yellowish-white powder. Lowest pair of 
pinn® generally the longest. Segments oblong. Lines of sori scarcely 
interrupted at the sinus. ^Margins of involucres highly lacerate. 

*• It is always readily distinguishable from the other allied forms by the 
presence of scales on the veins and cost®, and by the highly lacerate 
involucres.” 

0. O. dubia, n. sp.—Plate II. (see Part II, p. 528.) ^ 

/7 Sub-genus— Physapteris, Pres/. 

'7. C. Szovitzli, Fisch. aud Meyer; Syn. Fil., 189 : C. R. 454(j Bedd. 
H. B. 89. 

Afghan. : Kabul (Clarke in “ Rev.”). 

Tkans-Ind. States : C'Mtral— 4500', Harriss ; “ near Baraul, 6500', Griffith.' 

Kashmir : Baltifthdn—5-1000', frequent; Gilgit Ditt. —7000', Col. Tauner, 
1880 ; Kiihtirar, 6000', Clarke, 31,836, 17-9-’76 ; Shagartang Valley 9-10,000’, Duthie, 
1893; Srinagar—6-600U', Levingc, 1875 ; Martand Ruins, Levioge, 1875, MpDonell, 
1891 ; Takhfc-i-Sulimau Hill, near Srinagar, 03-6600', Trotter, 1888, Gammie, 1891. 
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Punjab : Peshawar Hills, Major Vicar* in Herb. Hort. Row. Cha*b*-«common 
at 6000', ' McDonell; i>.i^i-McDonell; Kxdlu, Edgew. ; ZuW-10,000 Watt. 

Distbib -Europe : Italy aod Dalmatia. The Caucasus. Aeu, : Asm Minor 
Persia, Afghan., Baluchistan, N. Ind.-Sind. Thibet 7-8000'. A*. Algerm. 

Olarke says of this spxics-“ Exceedingly like C. fragrant, and only to be 
distinguished by the indusial liairs. The hairs are really confined to the son, 
which occupy a very large portion of the very small segments, so that the lower 
surface of the frond appears densely matted.” Bnt in the Synopsis G. Iragrans 
is No. 1C, and put under the subgenus. EucheiUuUhes, while C. Sznvitai is 
No. 30, and placed in Phy>apteris, which has smaller segments. 

Sab-gcaus—A lbueitopteris, Fie. 

8 . O. rufa, Don 5 Syn. Fil. 141 ; C. R. 457 ; Bedd. H. B. 94. 

Punjab : Chamba —3600', McDonell. 

N.-W. P.: D. D. Diit.— In tho -Diin, and on tho Himalaya 26-6000’j common 
low down; T. Oath— Mussooric and Chakrhte Road 4600', Hope ; A'wwaun-ncar 
Phorka 6300’, S. and W.. Kali Valley—2-4000', Duthie ; Gola Valley, about 4000’ 


Hope. 

Distbib.— Atia : N. Ind. (Him ), Sikkim, 6,000', “ rare, as la limestone,” Clarke. 
Assam—Khasia 4000', “ plentiful whorever thoro is llmostone." Clarke. Bnrma— 
Morgui. China—YUnnan 0400',“ very rare," Ik. Jlaneoek, 1898. 

Olarke gays—“ I have collected rfinoh of this fern, but only on limestone ; 
it is generally olosely prooombjnt, curling up on the rook, and easily recognised 
by its woolly hairiness. Scales often none, or undUiiuguislmble from the hairs ; 
scales, when present on the stipe mixed with the hairs, are narrow-linear* 
uniform-coloured. Fronds above laxly fiooculosa or jvoolly, or almost tomen- 


tose.” I find that the scales, near the base of the stipe at least, though 
narrower and longer than those o£ C. aUjo-marginata , are quite as bi-oolonred. 
The plant ourU up only if withered, or in dry weather ; when growing, or in 
damp weather, its fronds are patent. I think that like some other ferns it is 
hygro30opio, and uncurls again in wet weather. Tho lowest pair of pinn® are 
always shorter than the next superior pair are, and on them the lowest pinnules 
are produced, and sometimes pinuatifid ; and sometimes the frond diminishes 
in width gradually from the middle. The upper snrfaoe oannot be said to be 


tomeatose, bub there an soattered hairs on it: the stipe and rhaohiseB and under 
sarfaoe are notably tomsntqse, and the involucres also, I think, The involucres 
are as rufous as is the tomentura. In the Dahra Don the plant grows on sand¬ 
stone, of Siwilik formatiou, and, on the slope of the Himalaya, on shale i 
higher up—perhaps on nrigneiian limestone. The dimorphism I have alluded 
to under C. dubh. On again going over my specimens—the desoripfcioa of 
G..dubia having been written fonr or five years ago—I think that O. duhia 
inclines rather to G. ntfa than to C, aibo-margmata ; but if the two first- 
6 
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mentioned plants are to be considered as one there is no gain, in beauty at least, 
to C. rufa, as the dubia form is very rough and coarse,—late in the season 

at least.: some specimens almost wholly cover my beets_18" x 12" 

Taking large, whole plants of each species, they are all three distinct ; but 
individual fronds might be culled to match from all three. 

C. farinosa, Kaulf. ; Syn. FU. 142 ; c. R. 457 ; Bedd. H. B. 02. 

Kashmir: Jhclam Valley— 1 “between Chakota and Domcl, not common,” 
MacLeod, 1891; Kaman Goshi 3000’, Tawi Valley 4000’, Gammic, 1891. 

Punjab : Hazara Disc.-, (Trotter in M.S. List). Salt Range -Tilla Mt., Aitch., 1870, 
Chamba —Ravi Valley 8000’. McDonell ; Kaugra Valley District, W. 2500', E. 4500', 
Troitcr ; Simla Reg., noar Simla 6500'. Kotgarh Road, 45 miles E. of Simla, 9000', 
Gamble ; Simla—Samal Valley 5000', Blanf. 

P- : B. D. Diet .—Siwalik Range 1-3000', abundant along road through 
Mohand Pass, and probably everywhere else ; in tlio Dim, and up to above 4000', on 
the Himalaya, abundant; Saharanpur Zb,f.—Siwalik Range; T. Garh.— Qangei 
and Jumna Valleys ; Kumaun —common 2-4500', near Pitoracarh 5-6000', Kali Valley 
9-10,000', and between Gini and Munshiari 7000', Duthie. 

Distrib. Amer. : Mexico (np to 8000', Guatemala, New Grenada, Brazil. Asia ; 
Arabia ; N. Iud. (Him.), Sikkim, Bhotan ; Assam—Khasia ; Bengal—Chittagong and 
Clrntia Nagpur ; Centr. Provs., Pachmarhi 3000'; Centr. Ind.-Bagclkhand to Raj- 
pulana. S. Ind.—whole Deccan and Madras Presidency in the plains, and up to-8000 
on the hills. Burma—Moulmein. Ceylon. Malay Penio. Java. Philippines. Afr. : 
Cameroon Mts„ Angola, Zambesi Land, Abyssinia, Bourbons. 

The texture of this fern varies from almost membranous to coriaceous and 
very heavy. I agree with Mr. Clarke, that it is easily separable from C. rufa 
and C. albo-margoiata ; but he might have gone furthur aud have said that 
it has no resemblance to either, beyond being of tl^c same genu?. 

In his “ Summary of New Feres ” (Ann. Bot., Vol. V.) Mr. Baker refers to 
the late H. F. Blanford’s paper on “ Silver Ferns of Simla” read before the 
Simla Natural History Society, June 25th, 1886, for an account of the Indian 
forms of C.farinosu. and says he cannot separate specifically C. anceps and 
C. grispa therein described as species. But Mr. Blanford modified his views 
afterwards, and in his “ List of the Ferns of Simla,” Journ. Asiatic Soc. 
Bengal Vol. LVII, Part II., No. 4, 1888, gave those plants as merely 
varieties of C. furhwsa. This is what he said of the type plant in. the latter 
mentioned paper:— 

•‘This is very abundant in the Siwuliks and Duons, and in the deeper 
valleys of the outer Himalaya up to 400u'. In the neighbourhood 
Of Simla it may be found as hi£h as 5000', above which I have not 
met with it. The following characters distinguish it from other allied 
forms. Stipe? up to 12 jus. long, generally longer ihun the frond, 
deep red-bi'owu, naked or with a few linear scales near the base only. 
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Frond deltoid ly lanceolate, acute to acuminate, up to 8 ins. long and 
5 ins. broad, always thickly coated beneath with white powder. Lowest 
pair of pinna; always the largest. Segments narrow, Sori continuous 
round the sinus. Margins of involucres entire, uneven, or toothed, not 
laoerate. 


This form ranges all over India. I have collected it at Pnchmarhi at 
8000', and I have specimens from the Khasi Hills at 8-5000' and 
from the Nilgiris up to C 000 '.” 

I found this fern abundant in the Rewa State of Central India, in 1860-C1. 
It seemed to be common along the north edge of the plateau, at the heads of 
the valleys running down thence northwards. And I have a sheet on which is n 
ticket of Mr. Clarkes—» C/utimtkm farinosa, Central India?" One plant 
of tins is exactly small C. aneeps, , Blanf. 

10. C. ancepa, Blanf., in “ The Silver Ferns (Cheiluntlm) of Simla 
and their Allies,” read before the Simla Natural History Society, 25th June. 
I88G. CheOmUtu* farinosa , rar. anteps , Blanf. in Journ. As. Soc. Bengal,’ 
Vol. LVir, Pt. II., No. iv, 1888 ; Cl. and Baker, in Journ Liuu, Soc. XXV 
411; Bedd. Suppl. H. B. 21, under C. farinosa. 

“ Stipes thick, up to 8 ins. long, little longer or shorter than the 
frond, dark chesnut to almost black, bearing, generally throughout, dark 
linear-lanceolate senks, with pale margins, which often extend to 
be principal rhachis but not beyond. Frond lanceolate to oblong- 
lanceolate. Under surface always thickly coated with white powder 

Lowest two or more poire of pirn,* mrhequal, rother 1,stout. 
Involucres narrow, with toothed or lacerate margins 

“ Readily distinguished from the typical Form by the shortness of 
the lowest pair of p.nnre, and the greater extension of the scales. In 
large well grown fronds the lower three or four pairs are nearly 

( "r !) “° f ihe f ™ d 

pme^t „ m rr“ 8 br Mr - 0,arke * the JW Hill, 

present the same characters as those of the N.W „ T 

have speoimeus also from Mt Ahn /p • * unalaya. I 

from the Mgim .t 4000- b7 £ 
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range of elevation, mo 

below Srmla between 4500 and 6000 ft '' “ C ° mm0Q 
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Other records ar-_ 

Punjab : Xullu — Inner SeorAj, 5000', Trotter. 

N--W. P. : D. D. Dist. Jauosar, near Lokhwa, 4000', Dlanf, 1886 ; near, Edjpur 
28-4000', plentiful, Hope ; Landour, G500', Miss Parrott.—Mussoorie-Chakrata Road, 
4600', Hope, Kumaun —7000', Dutliie ; 4 500’Hope, Trotter, Gori Ganga Volley— 
Bugdiar 8500', MacLeod. 

Distrib. — Atia : N. Iod. (Him.) Sikkim—Pankabari 3000', Clarkr, 1884 ; Assam— 
Khasi Hills 5000', frequent, Clarke ; Rajput&na—Mt. Abu, King, Duthic. S. lnd.— 
Madras Presy., Kilgiris 4-6000', Gamble. u So common on all the mountain ranges 
in India,” Bedd., Supp. H.B. 

I feel obliged to set tip this fern as a species (though the late Mr. Blanford, 
its author, latterly degraded it to the rank of a variety of C. farinosa), because 
I think it very distinct, though the specimens I g^ohp here, following 
Blaoford, differ considerably from each other. My specimens collected 
near Simla, in Blanford’s company, are small and not stout, and seem 
nearer his var. grisea than to the large, stout fern which is got on the lower 
slopes of the Mussoorie range of the outer Himalaya and in Kumaun, and 
which in thickness and blackness of stipe resembles specimens from other parts 
of India ticketed C. bullosa , the stipe, however, being much more scaly than the 
stipe of that fern, and the frond longer and narrower. The scales on the large 
form are bi-coloured, but those on some specimens of the small form are not so. 
The involucres on Miss Parrott’s Landour fern, gathered in September, are of 
reddish-brown colour ; and in that respect, and in general habit the plant is 
almost the same as a plant of C. grisea gathered by Blanford in the Simla 
Region in the same month. 

On the way up the Himalaya from Rajpur to Mussoorie farinosa is the only 
Cheilanthes seen for the first few hundred feet of elevation : then unreps begins 
to appear, and very soon entirely supersedes farinosa and is alone until, with a 
little of rufa, it meets the lower limit of albo-marginata. The large form of C. 
anceps is, however, met with also considerably lower down, in the Raspana Valley. 
The marked difference of weeps from farinosa at once catches the eye : it is 
stiffer, and much darker in colour, and the frond is narrowly lanceolate. The 
coat of farina on the under side is much thicker, and therefore looks much 
whiter than that on farinosa , and it presents a marked contrast to the dark- 
coloured rhachises. The colour of the frond is a dark-green. If the large 
stout form is to be put with C. bullosa , Kze., it seems to me to be all the more 
necessary to make a distinct species of them ; but the shape of the frond seems 
different in the two plants. I am inclined to transfer Blanford’s Simla, high- 
level type, and the similar small plants from elsewhere, to C. grisea. 

11. O. grisea, Blanford in “The Silver Ferns” (( Cheilanthes ) of 

Simla and their Allies,” read before the Simla Nat. Hist. Soc., 25th June, 1 - , 
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C. farinose, Kaulf., var. yrisea, Blanford in Joum. Asint. Soc. Bengal, Vol. 

LXVII, Pt. II, No. 4, 1838 ; C.farinosa, forma minor. Cl. and Bak. inJoum. 

Linn. Soc., Yol. XXV, p. 411 ; Bedd. Suppl. H. B. 21. 

“ SfiiJes slender, 2-6 ins. long, light-brown, naked, or bearing a few thin 
brown and translucent lanceolate scales (not white-margined) near the 
base. Fronds dimorphoos :—one form narrow lanceolate-4-5 ins. long 
1J-2 ins. broad, thin papyraceous: lower 3-4 pairs of pinna; 
anbeqnal distant: under snrface thickly coated, upper surface sprinkled 
with white powder: segments narrow oblong. The other form 
ovate-lanceolate : pmnae dose, triangular ; lower two pairs equal. 
Both forms fertile. Involucres as in typical variety.” 

Punjab: Chamba ; Rdvi Valley, 8600', McDonell. Simla Reg.—Q t. Thibet Rd. 
from Nagk.-inda to Bagi, and Hattu Mt., 83-940 j', Blanf., Trotter, Bliss ; Simla—The 
Waterfalls, Blisi. 

N.*W. P. : D. D. But. —Museooric, about GltQO', Hope, 1881; Brit . tfarA.— 
Dombifcia Gadc, 9-10,000', Duthie ; Kvmaun —above Sosa, 9-10,000' ; Byans—iKdli 
Valley, above Ch&lek, 11-12,000', Duthie. 

DI8TBIB.— Asia : N. lad. (Him.) Sikkim—Darjiling, Sincbal, 8,000', Gamble. 
Assam—Khasia Hills, Nunklow 2600', Clarke No. 46686. 

MoDonell’s plant from Chamba is very elegant; stipe twice as long as the 
frond, which is very white beneath ; involucres light-brown. Bliss’s speci¬ 
men from B4gi, No. 248, is similar but smaller, and stipe not so long ; and 
mine from MusBoorie is the same, but with numerous sharp-pointed scales 
extending half-way up the stipe : it, as well as Trotter's from the Simla Region, 
has a little of the white powder on the upper surface, but in suoli cases the* 

“ powder ” may have fallen from the undersurface of other fronds. Blan- 
ford’s and Bliss’s specimen from the low elevation, as well as Duthie’s from 
B. Garhwal, have yellow-brown involucres. The powder in all cases is white. 

(To be continued.) 








m 


m 


PLAT 






sea 


m. 




whs* tv> 


5 tfr ^ 

=M*\ *f$| ^ 

?vsy.^ ^ *v& 


wvs- 




Sn 


6KL 


V*v. 


<r.\. 


1*1 




!i™ 


S .V 


W 


I 


H* 


a? 


r<i 




k r./J 


s® 


Mi 






• *V 


li. Titc 


DA.VALLIA CLARKET BakcT 


l Fronfl with rH*ome. oil ml »rt«. 

*• r-mnnf N«i I >f ) 

3. tortiun of a kr*i frond, young iUt* 

4. Settle from f lipet of Mo. 3. 

5. Cell! of central porUou of Ho. *, 

•nUiftdvheui^idittfti 


x • ^ 

nr }+* 


HhitoioQ and base of etipas (Voir 

■ctt'.e f»rn> do v ■ 

Cell* <ff central poitiozx of Mo. * 
tolar fed about 3b diasu 












THE FERNS OF NORTH-WESTERN INDIA. 

Including Afghanistan , the Trans-Indus Protected States, and Kash sji it: 
Arranged and named on the basis of Hooker and Baker's Synopsis Filicum, and 
other works, with New Species added. 

By C. W. Hope. 

(Continued from Vol. XIII, page 251.) 

Part III.—THE GENERAL LIST.— (continued.) 
Ord. FILICES. 

Sub-On). III.— Polypodiacea:. — (continued.) 

Genus 13.—ONYCJHIUM, Katdf. 

1. O. auratum, Kanif. ; Syn. Fil 143 ; C. R. 468 • Bcdd. H. B. 90 . 

Punjab: Simla Beg .; in Herb. Brit. Mue. a sheet marked— 4< Simla, Griffith,'* 
ft pair of fromls, barren and fertile, without stipes : no ticket. 

N..W. P. : D. IDiet —Jaunaar—near Road from Jumna R. to ChakrAta, Mr*. J. 
Mladcn 1880; ‘'The Attic Farm” 160(1? Mackinnons 1878; near bridge over Ton. 
R. 1800? Maokinnonss Rajpnr-above Tollbar 8400’, V. A. Mackinnon 1886, 
Hope 1887 ; Rajpur below 8000’, Gamble, V. A Mackinnon, Hope; Aumaua-Grifflth, 
lid* Sir W. J. Hooker’s writing on sheet In Herb. Hort. Kew : there is also a small 
tioket with the single word “Knraaon” in ink and •*?« in pencil: one plant 
all infertile ; Gorakhpur Dirt., In a well in forest, Angus Campbell 1887. 

DiMBlB —Asia , N. Ind. (Him.), NepSl, Wallioh ; Sikkim and, Bhotan ; Assam 
“oommon”; B. Bengal 0-4000’, sometime, far from the hills, Chittagong; Burma • 
Malay Penin*. and Isles; N. Guinea, Fiteyeraid 1895; Formo.a, Henrv; China’ 
Yilnnau, Hanoork 1893. 


The Gorakhpur Station «ccrag to be the only known one between the Dchm 
Dun and East Nepal or Sikkim, unless Griffith got the plant in' Knmaun. A 
plant named O. auratum , in the Calcutta Herbarium, got in Kumaun by 
Mr. A. O. Hume, is O. japonicum, Kze. In the Dnn O. awattrn grows of 
vanoua sizes, depending upon situation. Tho situation above Rajpur was drv 
ahaly rook exposed to the sun ; and a plant I gathered there has perfect tripin- 
n^e, fertile frondB, though the whole plant is only 2 J" x 8 J". Mr. Maokinnon 

afterwards found larger plant* near that, station, but iu soil. Mis. Bladen’s 
•Taunsar specimens also are small. 

N w? Tn U T b ~’ “ ,0 "“" Wr *” ! " 1 ““ 

««. V. Oarfl. Thwiltr 5M0 -, 0. mU ., 

“ ,.«m la d.»« ,™, » ' 6m ” n8 ” M0M '’ = 
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DisTKin. — Aiia: Ind. (Him.) Ni-pil ; Sikkim 9-10,000', common ; Attain —Mishmi 
aud Kbasin 3-6000'; Burma —Ava. Java. Japsiu. China. Timor ill. O. Forbet. 

Clarke says—Tufted,” but his own specimens in Kew have a creeping 
rhizome, with distant stipes, and I have nevr seen the plant otherwise furnished. 
The mistake was corrected in Clarke and Baker's paper, Jour. Linn. Soc., 8th 
Aug., 1888. where the authors say—“ Rhizoma semper longe-repens, mediocre 
nec crassum, frondibus remotis ; in vav. multi-vela rhizoma omnino idem ” 

Iu Kew there is a specimen, on the same sheet with others from Nepal and 
Japan, marked by Mr. Baker—Wild at Bott Head, Salcombe, Devon. John 
Lusennbe , Aldington, Torquay, reed. 1-72.” Tins of course must be a case of 
introduction. 


o, 3. O. Gontiguum, 'Vail, (under Ctu-Uanthes ), Cat. 72. O. jopon-cum, 
Kze., var. multi sett a (sp.), F. Henderson, MS.. (Cheilanthes cmUfjva, Wall. Cat., 

72, LeptosUyia hicitla, Don., Prod. FI. Nepal, 14), C. R. 460. 

Kashmir : Rattan Pir 8000', Trotter 1888 ; Pir Panjftl 800 ti', Gammle 1891 : 


marked O. japonic «m var. 

Ponjab: Hazara Dist., Black Mt.,l>otweon Sambalpat and Nimrnal 7-8000,' Duthic, 
1888, Machpnri Mt. 9U0o', Changla Gali 8000', Trotter 1890. rAamfta-Dalhousic 
7000', Clarke 1874, Me.Donell; Kangra Valley DM. — Dharmsila 8000', Trotter; 
.Vandi State 6-10,000', Trotter; Kiillu Edgew., Trotter 7000'; Lahaul— Capt. Hay 
1858, in Herb. Hort. Saharan pur ; Simla Beg.— Simla, Griffith, T. T., Col. Bates, 
Dr. Bacon, Lady Dalhousie, Gamble, Hope, Bliss and Blanf., who says—“one of the 
commonest Simla ferns, growing abundantly, on the ground, both in forest and on 
the open hill-side. It has a creeping root-stock. The range at Simla li from 6000' 

to 9000'." 

N.-W. P. : D. D. Diet. --Jaunsar—Rupin Valley 4500', C. G. Rogers, Mussooree, 
6-7000', common ; T. Garh .—AglUr Valley, Duthie ; tfwi/.av»-Jacquem., Wallicl; (R. 
Blink.). Edgew., S. and \V., Davidson, TrottCi^MacLeod. 

DI6TRIB.—4sia : N. lnd. (Him.) Sikhim, Iloob.fil. China: Yunnan, Delava y. 
Colonel Henderson does not appear to have written a description of this 
species, lmt he defended it in a letter preserved in the Kew Herbarium. The 

description in Clarke’s ‘ Review * is as follows 

« Fertile frond very finely cur, often 5-pinuate: ripe capsules straw- 
coloured, not numerous: involucre remaining closed over the ripe 
capsules.” 

And the remarks arc . 

“ Frond herbaceous, hardly shining, not coriaceous. I his is more 

easily separate from O. joponicum type than is O. auraium , and has 
been estimated a species both by Wallich and F. Henderson, to 
whose opinion the area lends support. But if it is estim£ f*J J 
sjiccies, 1 do not know to which the next variety should be attached. 
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This next variety Clarke calls intermedia, and describes thus :— 

" Frond lax, more coarsely cut, involucres often $ inch— 0. lucidvm> 
Bedd., Ferns Brit. Ind., t. 21.” 

A speoimen, got by Strachey and Winterbottom in Kumaun, at 7500' alt., 
marked by Clarke as vnr. intermedia , and a few others so marked—among 
them one got in Sikkim—Lachen 9-10,000', by J. D. Hooker—are, for me, 
typical mul/igeetum. Mr. Clarke says—“ This form, exactly figured by Colonel 
Beddome, seems half-way between 0. japonicum , Kze., and 0. midtie ectum, 
F. Henderson. And he adds—“ After going through the Kew material with 
me, F. Henderson would still prefer to make O. muUisedum a sitciea.” After 


readiug this, Beddome, in his Handbook, said that his t. 21 was taken from 
muUisedum, and that the two varieties of O. japonicum differ very slightly, if 
at all. A variety whioh, its author sayB, is exactly figured by another author, 
but which tliat other author says he figured from a specimen of another variety, 
may safely be said to be non-existent. I have collected specimens of O. midti- 
seetum from uncongenial localities, comparatively small and narrow, and even 
with brown instead of straw-coloured involuores, but I haVe attributed their 
differences from the full-sized plant grown in good soil solely to circumstances. 
There is really no passage from mulUsectum to japonicum, and if there were, I 
should prefer to make the latter a variety of the former, because—in the North- 
West Himalaya at least—it is much the rarer. That O. midtisectum has been 
the later reoognised plant is no reason for holding tliat it is u variety of 
0. japonicum. Clarke and Baker may be right in saying, in their joint paper 
of 1888, that the rhizomes of the two ferns nre altogether the same ; 
but I think that the fronds of 0 . midtieeetnm generally spring up closer 
together than those of 0 . japonicum do, as they often form douse bushes, 
or even beds,—as in Simla, where this fern carpets the ground under the 
Deodars and even in the open. I have a tuft, from Tehri OarlnvaJ, collected 
by Dutlue, with 5 or 6 fronds in a mass, mounted on one sheet. And it is 
generally impossible to spread out even a single frond, in pressing it, so that all 
the pum® shall be separate and distinct. V. japonicum, in N.-W. India is a 
shy, solitary, plant: 0. muUueclum is bold and gregarious. In one of the’ few 

JlTh l rr ^ Mussooree O. japonicum ms growing inside a 
kZu f J Major MacLeod Writes that in the Ramganga Valley 

n gn>WS “ ?"! '*** ™*h. Barren fronds are, perhaps,’ 

find nvd 7’ ^ thiDk fchere * any dimorphism/ Nor do 

tho ^ cwke wb a « 
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fenile, and that all the pinna: hear capsules on every segment, except at their 
apices, and at the apices of each pinnule. Taking one pinnule of the lowest 
pinna of a less than usually crowded frond, fi-pinnate, I count on it 125 
capsules. There must be about 5u0 capsules on that pinna, and probably 
4,000 on the whole frond ; and I dare say that number is doubled on large 
f~onds. 

On a sheet in the Kew Herbarium, from the Himalaya, “ Lady Dalhonsie ” 
(no ticket), Mr. Baker has written—“ a much larger plant than typical japoni- 
r.um. 

U. mlnuolepis, Decaisne, got in Arabia, Persia, and Abyssinia, is very like 
0. mult section, but it is smaller and more delicate. 

Genus 14. CRYPTOGRAMME, R. Br. 

■- 1. C. orispa. R. Br. ; Syn. Fil. 144 ; C. R. 459. Bedd. H. B. 98, and 
Suppl. 23. 

Afghan. : fide Boddomo in Suppl. H. B. 

Kashmir: Marbul Pass 11,200' Clarke; 11-12,000' Aitch.; McDonell, Duthie, 
MacLeod. 

PUNJAB : Hazara— Makra Mt. 10-10,500' Tro;ter ; Chamba 9-10,000' Baden-Powell, 
McDonell; Kangra Valley Lief .—Dharmsala, 11,000' Clarke ; Lahaul— Hohtang Pass, 
12-13,000' Trotter ; Simla Ueg.— near Phagu, Vicary 1831,—“above Simla," Col. Bates. 
The Chur Mt., Kdgew., 1836 (very long); Hattu Mt., and vicinity, 8,500-10,000', 
Gamble, Blanf., Hope, Bliss ; Bitahir —Kunawor, 9000', Lace. 

N.-W. P.: T. Garh.— ChAchpur Peak, 10,000', Gamble; 11-12,000', Herschol, Duthie ; 
Brit . Garh. —12-14,000', Duthie; Kumaun —“In Alpibus summis Knmaun, legit 
Rob. Blinkworth, 1826 M (Wallich's writing on ticket on sheet of C. Brunoniana % 
Wall., in Herb. Hort. Kew); near Ralam 12,000', S. and W. 10-11,000', Trotter, 
MucLeod. 

Nepal— W. 11-12,000', Duthie. 

DI0TRIB.—The “Synopsis Filicum," following Hooker in the “ Species Filicum 11 
recognises throe forms—*. C. cri$pa } European : distributed from Arctic Europe to 
Lake Baikal, Mt. Olympus in Bitbynia, Etruria, andthe8icrra Nevada ; 0. C. Bruno - 
nfotid, Wall., Asiatic ; Himalayas at 10-16,000'; and *. C. acrottivoidc *, R. Br.— North 
American : from 8itka and Arctic Regions southward to Lake Superior, Oregon and. 
California. 

The Distribution in Atia\e Sikkim—head of Lachen Valley, Ifook-jil Dankera 
2,000', King'* Collector. China—Hupeh Prov. Henry , 8zcchw6n Prov.—Mt. Omci 
(Summit) Faber. Japan— Faurie. 

Beddome, in Suppl. H. B., says—“ Gathered by Pram in the Crater on 
Barren Island, Andamans.” This is a remarkable instance of isolation, and of 
an Arctic and Temperate Region fern growing in the Tropics, below 

N. lat ‘ 

I do not make out the differences between forms * and 6 pointed out by 
Hooker and Baker ; but in the one locality where I have seen the Himalayan 
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K.-W. P. : D. D. Dist. —Jaunsar—Rupin Valley 4500', C. G. Rogers ; T. Garh. 
5-8000', Dutliie, Gamble ; Brit. Garh. 6-6000', P. W. Mackinnon ; Kumaun— 
Wallioh (R. Blink.). 

DiBTRin.— Asia : Kohistan. China— Henry, Faber 

I have not gathered this fern, but I possess and have seen numerous specimens, 
and I have no difficulty in distinguishing it at a glance from Cri^lngramim 
crespn and Pellasa gracilis, with both of which Mr. Clarke says it has been 
much confounded : cuttiugjlexture, habit, and colour are quite different. Large 
plants somewhat suggest Cheilanthes subvillosa in cutting ; but the texture 
and other characters are quite different. Beddome’s drawing, F. B. 1., ft. 222, 
does not adequately represent the plant, the fronds being very short and deltoid, 
and all infertile. 

Sub-genus—P latigboma, J*m. 

3. P. calamelanos, Link ; Syu. Fil. lf»2 ; C. R. 4G1 ; Bedd., IT.B. 104. 

Punjab : Sirmur State —Tikri, Edgew., 1835. 

N.-W. T. : D. D. Dist.— Jaunsar 4000', Gamble ; T. Garh. 2000', Mackinnons, 
4-5,000' Duthie, 4,000'Gamble ; Kumaun —Almora 4000', S. and W.; near Naini Tal, 
on old Almora Road, Mr. W timer, 90tli Rogt. 1861 (given to Hope on day of collection); 
near Khairna, below Almora, 4-5000', Duthie, J. R. Reid, Mackinnons ; Karan, Ramsukh 
(Duthle's collector) 1888. 

Distrib. — Afr, : Angola; Abyssin\*; Scmiali Land; Utumzori Mt. ; Zambesi 
Land ; Mashona Land—nr. Salisbury, Boyce 1896 ; Nalal ; Capo Colony ; Bourbon. 

Himalayan specimens are only bipinuate, so far as I have teen; But African 
specimens are markedly tripinnate. the ultimate segments being distant and 
petiolati. 

Genus 1G.—PTERIS, Linn. 

Sub-genus—E uptkris. 

P. longifolia, li.; Syu. Kil. 153 ; C. R.4G1 ; Bedd., H. B. 106. 

Tp.ans-Ind. States : Barnul and Swat ; 4-G600', Harris*, 8000', Gatncrc. 

KA6HMIR: jhclam Valley— 4000' downwards, 41 common,*' MacLeod. 

PUNJAB : Hazara Dist _Dhamtaur 4500', Trotter; Rawalpindi, Aitrli. 

Chamha, McDoncll; near DnlhouMe 4000', Trotter ; Hanili State 4500', Trotter : 
Kullu 6-8000', Coventry ; Simla Reg. —8-5000', Gamble, Collett, Bliss. 

sy/ p . />_ j)_ Dist. —Jannsar—Dharmigadh 4000', Gamble ; in the Dim 2i>00’, 
and upward ; on the Himalaya to above 6000' in Mnssooree, Hope; T. Garh.— 
3-5000’ Duthie : Kumaun 1800’ to nearly 6000', S. and W., Ramsnkb, Davidson, Hope. 

Distrib. _ Amer. t Florida, Mexico, W. Ind. and Venezuela. Europe : Spain, Italy, 

Sicily, Dalmatia, Greece, Ionian Isles. yl*ia : Lycia, Syria, Lebanon ; N. Ind. from 
irans-Indus, the Punjfib and Kashmir to Assam and Chittagong, 0-5000', general 
and abundant on and near the hills ; plains of Bengal, Chutia Nagpur, and streets 
of Calcutta. Centr. Provs., Ind.—Pnchmarhi.. S. Ind.-Madras Presidency, in many, 
localities, BedJ. H. B. Malay Archipelago, Java, Pacific Isles. '‘China southwards 
to Australia." Afr. : Algiers, Egypt, Abyssinia, Socotra ; Cape de Verde Islands 
southward through Trop. Afr. to Angola. Macalisbcrg. and Marcaren Isles. 
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Clarke says—“ Perhaps the commonest fern of North India, extending over 
the plains to every village.” I suspect he means this to apply to the Lower 
Provinces of Bengal. I doubt if this fern can be found in many villages in the 
dry parts of the North-"Western Provinces, though I think I used to see it in 
Bohilkhaud. There is a specimen at Saharaupur from Calcutta, collected by 
Clarke, and I have seen it growiug on the wallB of houses there. The fern 
likes water, and in swampy ground grows to a much larger size than is stated 
in the Synopsis. In Kutnaun I have gathered it with fronds 8 feet long : this 
was by the bed of a stream, on limestone tufa. Bnt P. lonyifolia will grow on 
dry cliffs, as it does in Mnssoorec, at over G,000' elevation. Baker says—“ veins 
close and fine, usually once-branched.” A second blanching is very frequent, 
and iu two of my specimens, from Rawalpindi and Kutnaun, both infertile, 
I see that the ultimate veinlcts frequently unite before they reach the edge— 
forming loops. 

c/ 2., P. cretloa, L. ; Syn. Fil. 154 ; C. R. 462 ; Bedd., H. B. 106. 
P. lata, Wall., Cat. !)5. 


Tbanb.-Ind. States : Baraul and Sicdt, 4-6600', Harriss, Gatacre. 

Kashmib : Clarke >in “ Rev”; “common Jhclam Valley 4000’ down,” Maul rod iu 
List; Rattan Pir 6000', Gammio. 

Punjab —BirtAra Out .: Black Mt.—Machai Peak, Gatacre, Trotter (in List of 
Punjab Ferns). Chambn-, McDonell (in List); KajiAr 6600', Trotter; Nandi State. 
5-6000', Trotter ; Kullu 6-8000', Trotter, Coventry ; Simla Reg.-- very abandon, 
in certain parts of Simla, especially on the Sutlej side of the spur, between 6600, 
and 6603'. It disappears above 8000',” Blanf. 8600' Gamble, Collett, Bliss. 

46 fl N 0 ' n'«‘n Z> Z> ^ _JaUnS " _De0b, ‘ n Mt " Dnthle,a Collector i R«pin Valley 
° n f° ger \; “T Or ^ fl - 70 # 0', ah “>*«“ in pieces; T. ffnrA.-Phedi 

^6000', Duthie; Bnt. Garh. 4-6000', Duthie; Kumaun 8000’-8000', S and W 
Hope, Davidson, Duthie. ’ d ‘ 

n ~" ! F , l0rida ’ M0XlC ° “ Dd QnatemiUa ' Europe : Corsica and Sardi- 
uU, Italy, Crete, Tyrol, Caucasus. Atia : Ural, Arabia, Pemia; N Ind fHim i 

mon^extfdi' /,Z 'r C0 ° ,: A8Wm - Kohlma 6B00 '. Clark ,; Bongal- 0 - 6000 ^ com- 

S Ind J t th ° PlBi “’ “ at Dh6ka aad Chittagong, Clarke. 

8. lad. Deeean; Mad ms Presy.-very common, from sea level np to 8000' Ceylon 

xzszzr - Fiii - *-*^ ~ 

Clark. MJS tt. species is very variable, and he gives an amended description 
wlended to separate this species from P. jMrnda, Prasl, and P. cwmta 8* I 
have not seen P ptfu «da growing, but I can see no resemblance to P in 

^U«‘u“toZL 0f t Aud P - ™. (P.^kyllc, idk.and 

Tp ^ ■ ■ ■ • A pkcas “ ‘ ™ riet J °< aud Clarke as a variety 

££ ( ' ,h, ° h d0ea not *»» “ N "W. India) is quite distinct ftj 

both. I have seen no vanatmn in P. Mica except that rsrelv s fertile frond 
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luts bioa J pinna:, and, as rarely, a sterile frond, which normally has broad serrated- 
cdged pinnae, has some patches of sori on it. The rhizome is creeping : stipes 
approximate, blit in progressive order, not tufted ; and the plant forms large 
beds. 

o. P, digitata, Wall. Cat. No. 91. F. *ttnojtliylla , Hk. and Gv., lc. 
Fib, t. 130. Fieri* rrcOat y L., 6, F. xlenophyUa , Hk. and (Jr., Syn. Fil. 151. 
Ptcri* pelluciila , Presl.. var. xtencrphyUu (sp.), Hk. and Gr„ C. R. 463 ; Redd , 
H. B. 107 (as Clarke). 

Punjab : Chamba ; McDouall in M3. Libt of Chamba Kerns ideatitied at Kc* : 
Simla Reg. —Mstshobra, 7000', below Sipi (Sibpur) 5500', P»li6?, 1890, 1891, 1892. 

N.-W. P. : D. D. Ditt .— Mussooree, not uncommon, 5-6001/; near Jharipani 4800' 
iu quantity, Hope ; in the D6n in several places from below 2,600' to 8,000', Hope, 
Gamble; T . Garh^ Lev. 1873 (named by him P. daetyliyia. Hook.); Mussooree and 
Ohakrata Hoad, Hope ; Knmaun —Bageswar 3000', S. and W. 1848, Trotter 1891 ; 
Sarju Valley and elsewhere, “grows in dense shade," MacLeod 1893. 

Distrib.—. l«ia : N. Ind. (Him.) Nepal. 

As I have already stated, under P. cretica , 1 consider this fem quiie distinct 
from that species, and also from P. pdlur.ida. I therefore give it as a separate 
species, and Wallich’s name, P. digitata, being the older, must hold good, 
Wallich’s lithographed catalogue, which, on account of the wide distribution 
made of the plants enumerated in it with lithographed tickets cut out of it, is 
held by the Kew and obiter authorities to be equivalent to publication, is dated 
(the Preface) 1st December, 1828. The “ leones Filicum ” of Hooker and Gre- 
ville, in which the plant was described and exactly figured, waspublished in 1881. 
Synonyms therein given arc— Pteris stenophylla, Wallich MSS., 1829, and P. 
angueta, Wall. MSS. 1825 (non Bory). The habitat cited is- “ in Napalia, 
Wallich, 1818,” and it is remarked—“ Nearly allied to Pt. lata of Wallich’s 
MSS. (from Nepal) and the European Pt. cretica ; but it may be known 
iu both by its quite simple pinnae and the entire margins.” 1 he entry in 
Wallich’s catalogue is “ Pteris digitata, Wall, in Herb. 1828, Napalia, 1820.’ 
Some specimens in the Kew Herbarium are named “ P. digitata. 
Wall.” in Wallich’s own handwriting, and 2 sheets have tickets of Wallich e 
p, angueta. Wall. 1818, but none are narked P. etenophylla. The name 
adhered to in the catalogue, P. digitata , must be accepted. P. lata, ’Wall., is 

P. cretica. 

Mussooree—unless some still unknown plaoe iu Nepal is—appears to be the 
headquarters of the species, and in several localities there and in the neighbour¬ 
hood it is plentiful. It often grows at the foot of and under rocks andc s, 
in shady places, but in single plants, and never in dc L to clumps and beds ae 
f creliM often does. The longest and most upstanding plants 1 have eeeu 
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were in the forest behind (east of) Jharipani, the half-way haloing place on 
the road up to Mnssooree, alt. nearly 5000', growing in clayey soil away from 
rooks. I have kept only one of these plants, and find it has about 20 stipes 
Springing in a tuft not so thick as a finger. The stipes of some of the sterile 
fronds are 15" long, and of the fertile ones 20". Some of the fronds are 1 ft. 
in length. I have a plant wholly a-pinnale, /. e., all the 12 fronds (there are 
numerous broken stipes besides) are perfectly simple. The sterile fronds of 
this plant have stipes up to 5 in. long, and fronds up to 9 in. There are only 
two fertile fronds : one has stipes 9 in. and frond U i n . long. A specimen of 
P.peihicuia, Fresh, from the Nam bur Forest, Mann, is subdimorphous, like 
p . digitate : the fertile frond much the longer, with one pair of side pinn*. 

4. P. dactylina, Hook., Syn. Fil. 155 ; O. R. 463 5 Bedd., H. B. 107 . 
-V.-W. P.j D. D. Diit.— Jaunsar, near Deoban 8000', Herschell 1879, 9000' 
Mackinnona, “between Bodyar and Deoban. Mr*. J.Sladcn, coll, for Hope, 1880 

DoZt'iMT 0 ' Gfln>ble 1893 189< ■' ^un-Tindar a°'ge, nearDwili 8000' 

: ^ Ind ' (Him ° Ne P 41 - East ; Sikkim np to 13,000'J Assam- 
® ™ • Ghina Szechwan Prov., Faber and Henry, Yunnan, Delavny. 

Clarke doubts the East Nepal locality, which is that given for a specimen in 
‘ • 6 K ^ flerbar ‘ UU1 If that 18 not an authentic record—though it is not an 

sTkk^ Th n V!’ ere ^ " iD the di8tribution Kumaun and 

TlTfpri ^ f S& u ™* n JaUUSar and KlUnann t0 ** fi Ued up. 

This fern need never be confused with P. aetica and P. digitate,. It basa 

ong thougli rather slowly creeping rhizome like that of P eretira thoncrl 

- toiok ; but the stipes are like thin stalks of grass, w LL ht if 

• P ° 8Se “ Whafc Mr - Baker on seeiu g io pronounced to be a “ champion^ 
wTT v 1 Ti • C ° leCfced in Jaunsar the Messrs - Mackinnon. TbJhas a 
^ H mCheS l0Hg ’ * itL about 80 frond8 ^gmg from ah aL^it 

s '* ■ tb ° tw ° side p * i,s *** ^ 

which h prolonged f ; r ntri/bT.nt.T f “Tt" ^ l ' K rhst ' Ms ’ 
P»i'. I find the same, a ,~ u ' 7 „ k ' J ™ d lh " “ 1 'ringi.y „f the bwsl 
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mto 3, ami there are the triplets above. I hail. Ion- before seeing this, noted 

the number of pinna.- of this fern as being sometime*, 9, but 1 cannot now find 
^uch specimens. 

5. P. quadriaurita, Retz. : Syu. Fil. 15» ; C. K.4G5 ; Bedd. H. B., 110. 

Kashmir: Trotter (in list of Punjab Kerns)— Rattan l»ir 8000’, Gananie I smail 
and sterile : may be young P. escelta, Gaud. 

Punjab : Chumba (McUonell in List); Dalhousie 50UU', 1 rotter ; Kang ra Vy. DuL. 
— Dharmsala 8000, Trotter , Alandi State 650O-7000', Trotter ; Avllu 6-8000', Trotter, 
Coventry ; Simla Reg. 4-8600', common. 

N -W. P. : It. D. But .—Jaunsai 7600', Gamble ; Mussooree and Landonr 6-7000', 
common; T. Garh. 3-8000'; Kumaun 4-10,000', in many places. 

Disthib.—“A ll round the world within the Tropics, and a little beyond them," 
(Syu. Fil.). Av,er. from Cuba and Mexico, southward to Brazil. Atia: N. Ind. (Him.) 
Sikkim, Assam and Bengal (Chittagong) 0-7000' “ very common, but not found far 
from the hills ” (Clarke in “ Rev.”). Kohima and N. Manipur, Clarke. Centr. Provs 
Ind.— Pachmarhi, Duthic. 8. Ind.—up to 8000' “ very common.” S. China. Japan. 
Ceylon. Malay Penins. and Isles. Polynesia. Trop. Australia—Rockingham Bay. 
AJr. : Angola. Zambesi Land, Natal, Madagascar. 

The Synopsis Filicum gives no varieties of this protean species, but mentions, 
as synonyms, a number of forms got in various parts of the world. Mr. Clarke 
has given an “ expanded ” diagnosis to include what he calls trifling varieties, 
namely P. nemora/is, Hk. and Bauer, P. aspericaulis, Wall., P. pectinata , Don, 
P. pyrophyltu, Bl., P. spinesrens. Fresh, and P. subqutnuta , Wall., and has made 
interesting remarks about some of them. And l>esidts these lie makes three 
varieties— major ; khasiana (completely bipinnate but graduating into the tyjie) ; 
and Blumeuna (ap.) Agardh, which are not recorded from N.-W. India, and 
are therefore here disregarded. I may mention, however, that Beddome says 
Clarke’s var. major has arched (inarched ?) veins and is, therefore, Camptma 
biawita. According to Clarke, P. subquinata, Wall., with 7-5 pinnre only, is 
not worthy a separate name ; but Beddome in the Supplement to his Hand¬ 
book gives it a prominent place as var. ■ subquinata, Wall., with a full 
description. Specimens so named in Gamble’s collection, from Sikkim, except 
that they are of much thinner texture, and have rather shorter and broader 
pinnules, are practically the same as the fern got in Kumaun, which I identify 
an Wallich’s plant. Forms of P. quadriaurita with set* on the upper side of 
ihe rhachises and costae are got in the N.-W. Himalaya : and another has an 
asperous stipes, with stipes and rhachises red-coloured. But there is another 
form beautifully red, with quite smooth stipes. I do not think any separate 
species could be set up from the N.-W. Indian material ; but more in that way 
might be done with North-Eastern plants, judging from some specimens in 
Mr. Gamble’s collection : one has a stiff spine at the point -of each segment. 
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A Mussoorce specimen of the type plant, I got long ago» has 9 ears*-8 on each 
side of the two lowest pinnae, 1 on each of the two next above, and the 9th on 
one of the third pair. And I have another frond which has a remarkable 
development: it has deflexed ears on the three lower pairs of piunse, and 
abnormally developed inferior lower segments up to the seventh pair ; bnt it 
has also earn pointing upwards on the superior side of the lowest pair of pinna?, 
two ort each of them. These are not so large as the ears on the inferior side, 
but yet are about two inches in length, deeply pinnatified, and fertile like the 
rest. I have seen a frond collected by Mr. J. Marten, in Chamba, of which the 
fifth lowest pinna on the left side Ls prolonged, and as compound (bipinnate) as 
the frond itself,—the pinnules equalling iu size the pinna? of the main frond. 

I have not seen on N.-W. Indian specimens of this fern the adventitious buds 
which are found on specimens from elsewhere, and are mentioned in books. 
Thinking these to be parasitical growths, I referred the question to Mr. G. 
Massee, F.L.S., of the Royal Herbarium, Kew, and be kindly looked up the 
subject, and showed me that Giesenhagcn, in “ Flora,” 1892, says the abnormal 
growth is due to the presence of Taphrr.ia Laurencia, Giesh. A similar growth 
on Aspidium aristaium , Sw., is caused by Taplirina 'omveervi , Giesh. 

6. P. aubqulnata, Wall. Cat. 104. P. quadriaurifa, Retz., Syn. Fil. 
158 ; C. R. 405. P. quadriaurifa, Retz., var. subquinaia (Wall.) Redd 
Suppl. H. B. 23. Plate XVII. 

The following is Beddome’s description :— 

“ A small form, 8-10 inches high ; stipes stramineous ; fronds short deltoide 
lateral pinna;, often only 1-2, mroly 8—4 pair, with a large terminal central 
pinna, segments long, nearly equally broad throughout, spreading at right 
angles from the midrib, lower basal segments of the lower pinna; only slightly 
enlarged and pinnatified, or quite entire and uniform with the othere. 

“Nepal (WalUrh), Kumaun 8000', at Bagasar (Siraclm and Winterbotlm) 

Laulicn Vulley, “Sikkim,” (Uvioge). Mr. Levinge’, specimen. mom 

slender than Walhoh’s type, more papyraceous in texture, and furnished with 

a brood, white band down the centre of each pinna; it would be a very prettv 
plant for cultivation.” * V 


*?• P ‘ 5 °™ h ' C l° Und among the MackimW ferns, without ticket: they 

think it was got by Mr. P. W. Mackinnon in B. Garhwal in 188]— s t A 

xszsr' t? " B * e ™' M °°- «■ lirsisr? 

MUbguinata by them); Mandal 6000*, Davidson : between Tak«u „ 

1884 No. 8704 ; Chipla, Ramsnkh (Duthie’8coU«ctor>1888, No. 8034 • SnrjTvv 

1890. - Qori Gangs and Sarjn Valleys, 8-7000', MacLeod, 1898. ^ P 

Distbib .—Aria : N. Ind.(Him.) Nep&l, Sikkim. 
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In the British Museum in a wrapper—" 22, quadriaurita— qninata, India 

—are two old sheets (1829 watermark), without tickets, but enfaced_ 44 Pteris 

quinata , Walk in Herb.” : also a sheet from Duthie, No. 3704 (see above) 
with 2 fronds which have only 1 pair and a terminal pinna each. And there 
is a sheet with a ticket—“ Pteris qninata y Wall., E. Napalia, January, 1818, 
Goalmulia, Look.” A sheet from J. Smith’s herbarium—“ Pits is wbquinata. 
Wall. Ag. mom 25 Syn. P. quadriaurita , Hk\, Nepal, Wallich, Sp. FH. 2, p. 
179,” suggests Clarke’s P. subindivisa from a low level in Sikkim. 

The stipes and rhachises of this fern are pale straw-coloured to yellowish- 
brown. All the specimens I have seen have, I think, one large ear on each 
pinna of the lower pair. The pinna' are exactly opposite, and the lowest pair, 
with its ears, forms a flattened, unequally armed, St. Andrew's Cross. 
All the Kumaun specimens, from Strachey and Winterbottoin’s time, 1848, 
to Mac Leod’s, 1893, agree with Wallich’s type, and arc identical in '-vorj 
respect, and seem to me quite unlike P. quadriaurita. 

' y 7. P. excelsa, Gaud.; Syn. Fil. 159 ; C. R. 4G7 ; Bedd. H. B. 114, 

Kashmir.—? see under P. quadriaurita. 

Punjab : Chamba —Dalhousie 6000', Clarke, Ravi Vy. 7000', McDonell, (4 common n ; 
Kullu 6-8000', Coventry 1894 ; Simla Rcg.~ Simla 5-6000', Edgew., Bates, Gamble, 
Collett, Blanf. Trotter, Bli69 ; Mahasu 7-8000', T. T. 

N.-W. P. : D. D. Diet .—Jaen6ur—Harianta 8000', Gamble; Mussooree 5-6500', not 
common, Herschel, Mackinnons, Hone; T, Oarh .—Dhakara 5000', T. T., Herschcl ; 
Kumaun —-Wallich ; near Naml Tal 6000', Hope 1861, Lev. 1874, Pindar Gorge 
7500-8000' Trotter ; Gorl Ganga Vy. 7000', MacLeod 1893—“only one plant seen." 

DI6TRIB .—Asia 2 N. Ind. (Him.) Sikkim 8-9000', Sir J. D. {Looker ; Assam—Kbasi 
Hills, Jerdoji, Godicin Austen , North Cacliar Hills 3500', Mann ; Burma, \yallich. 
China—Szechwan Prov., Henry , Faber. Philippines. Sandwich l6lcs. Hildebrand y 
Heller 1895. 

Blanford sajs :— 44 Very rare” (in the Simla Region). 44 Apparently 
restricted co weli-shaded spots by the margin of streams. I have collected it in 
two places at 5500' aucl 5800', but I have not met with it during the last 
few years, the original sites having been devastated by wood-cutters and cattle, 
or exhausted by collectors.” P.ut Mr. Bli-s has found the plant since then in 
several localities. 

Clarke thinks the Philippine station an error, and the Burma (Ava) one doubt 
ful ; bnt China must now Ik- added as a habitat. I can confirm Clarke’s 
observation that the veins are not rarely 8-—4 branched, t. e., a vein is like a 
tuning fork, each fork forking again, and occasionally these secondary forks 
unite with each other. In the deciment bases of the pinnules or segments 
some veins spring from the rhachis and not from the costa, as occurs in many 
other ferns. On the upper side of a frond I see a short seta or gland at the 




N. filch del 


PTSHI3 SUBQU1NA1 A Wall. 

L Portion of a frond, natural size. 

2. Sogmento from a pinna x 2. 
a Rhisoma and stipe:* of another frond 


A 0. CliGwdharv llthi 
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base of each costa. The involucres are olive-green or olive-brown. The 
pin me in large fronds are sometimes almost completely pinnate, but the pinnules 
are sessile with a broad base. In a frond from tl,e Macldnnons I find the 
terminal pinna 13 in. 1. by 6k in. br., and a pair of side pinn® 13 in. by 6 in. 


The fern loves water. 

Sub-genus P^siA f St. Hilaire. 
S' 8. P- aquilina, L.; Syn. Fib 115 ; C. R. 468 ; 


Trakb-Inu. States : ffamul 7000', Harrss, Gatacre. 

Kashmir : Gilgit .—Bhankargarh CO Dr- Giles ; Gulmarg, Nagmarg, Sonamarg. 
Punjab : Hazara.— Black Mt., Dutliie, near Thandiana 8000’, Trotter. Chamha ; 


Kullu ; Simla Reg. I common. 

N.-W. P.: D. D. Diet. ; common in the Himalaya, and once seen in the Diin near 
foot of hills below 300O', Hope ; T. Gath. \ Kumaun. 

DlSTBXB*—■• All round the world, both within the Tropics, and in the North and 
South Temperate Zones, unless it be absent from South Temperate America, from which 
thereare no specimens inKcw Herbarium (Syn. Fil.), S. Amor. Brazil, var. esculcnta. 
Europe', universal, except in the extreme north, and never an Alpine plant: range in 
the British Isles said to agree closely with that of corn cultivation, and in the Scottish 
Highlands never above 2000* ” (Britten, in ••European Ferns*'). Asia : N. Ind. 
(Him.) very common } Assam—Khasi Hilla 2-8000', common. B. Ind.—Deccan ; 
Madras Presidency. Burma—Tenasaorim. Malay PeninB.,and Eastward to Australia 
and N. Zeal. Aft. : Cameroon Mta. * r AbywinU. 

This fern is bo common in the Himalaya that few specimens are to be found 
in herbariums in the North-West. But I have never seen such thickets and 
fields of it as are common in the United Kingdom. 

Sub-genus Campteria, Presl. 

9. P. biaurita, L. ; Syn. Fil 164 ; C. R. 469. Campteria biaurita^ L. 
(under Pteris) f Bedd., H. B. 11G. 


N.-W. P.: JD. D . Diet .—In thei Ddn 8000* and upwards, by streams or springs, 
Mackinnons, Hope ; Qarhwal —Clarke ; Kumaun —Barmdeo, 900*, S. and W.; Cola 
Valley 3-4000*, Hope. 

Dibtbib. —The following is the entry in Wallich*s Catalogue, under 106, Pteris 
nemuralit , Willd., which is given as a synonym by Clarke, though not by YVilldeuow 
himself, who says they are different ;— u PterU nemoralii , Wild, species admodmu 
varian8. 


1 . 


2 . 


3. 


Napalia, 1830, « est Pt. biaurita ' 
(in Hook's writing). 

Penang, 1823, ‘est Pt. biaurita * 
(in Hook's writing). 

Hurdwar et Debra D(in, 1825. 


4. 

6 . 

6 . 

7. 


Montes Av®, 1826- 
Montes ad Sylhet, De Silva. 
Kumaun, B. B. 

Pt. biaurita and Pt. quadriaurita. 
Herb. Hegra.’* 


The plant seema to be found in almost all the warm parts of the globe :—Ancr — 

Trop.i from the W. Ind. southward to Brasil. Asia : N. Ind. (Him. a nd Sub-Him. 

Valleys)—Sikkim and Bhotan, up to 6000"; Assam—Dharang, Khasla O-CQOO'. 

Bengal—extending over the plain* to DhAka, Pnbna, Ac., Parasnftth Mt. 4400*. 
8 
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S. lad.—The Decc.an and Western part 
Ceylon. N. Burma and Andaman 
tonkin. S. China. Australia. 


* of Madras Presy. up to 600(V, not common. 
Islands, Kurz. y Malay. Penins, and Isles. 


Baker, Clarke, and Beddome all say this species differs from P. quadriaurita 
only in the venation ; but I must maintain that, apart from the difference in 
venation, the two species are abundantly unlike, and that no one knowing 
the two m growth, in N.-W. India at least, could ever mistake the one for the 
other. The form P. tmsoralis, Willd., or a form which has both free and 
marched venation on the same frond, is got in the Dehra Dun ; and I have 
one small plant, less than 18 inches in height, altogether without inarched 
venation, but with forked veins, springing from the rhachia between the seg¬ 
ments, which sometimes unite with the lowest costal veins. A large plant from 
the Dun has stipes 26 in., and frond 34 in. in length These are 14 $ pairs of 
pinnae, of which the lowest- pair is over 12 in. 1. by almost 3 in. br. : these 
are bipartite, the secondary pinna; being 10 in. 1. The terminal pinna is 
nearly 9 in. by 1} in. The lowest pinnae of P. biaurita are, I should say, 
always bipartite ; but I have never seen more than one descending pinnule or 
ear on each side ; Clarke says there are sometimes two or three. 

From Selim, below Darjiling, at altitudes of 1,200 and 1,500 feet, respective¬ 
ly, Gamble has two very different-looking plants, both of which he names 
P. biaurita , and both of which are Campteria : one has dark-coloured rhaohises, 
8-10 pairs of pinnae, and broad, blunt, approximate segments : the other is 
lunch paler in colour, with straw-coloured rhachises, 8-15 pairs of pinna;, with 
long narrow far-apart segments. This latter is what is supposed to be P. nemo- 
ralis, Willd., as the veins of contiguous segments often miss connection below 
the siuus ; but it is quite different in cutting, colour, and appearance from my 
■Dehra Diin specimens above described : the venation only is similar. 

10. P. Wallichiana, Agardh ; Syn. Kl. 65; C. R. 469. Campteria 
Walliehiana, Agardh, Redd., H. B. 118. 

Punjab : Chatnoa —Clarke, McDonell ; Kangra Vy. Dist.— DharmsAla, Edgw., 
Clarke ; Kullu 6-8000', Trotter, Coventry ; Mandi State 6-6000', Trotter. 

N.-W. P. : “ Garhwal" T. T. ; T. Garh. y 6-7000', Mackinnons, Ganges Vy. 6-6000', 
Dutbie ; Kumauti— Wallich, R. Blink. (/*. umbrota , Wall.), S. and W. (/*. nmbrota ) 
Davidson, Trotter. 

Distbib. — Asia : N. Ind. (Him.) Sikkim, BbotAn 3-8000'; Assam-— Khasi Hilla 
8-6000', common ; Manipur, Clarke. Java. Japan. Philippines. Samoa. 

Sub-genus Doryopteris, J. Smith. 

31, P. ludens, Wall. ; Syn. Fil. 166 ; C. B. 470. Dmyopteris ludens, 
Wall., Bedd., H. B. 120. 


Tkans-Tnd. States: Baraul —Ziarat Valley 6000'and 8000', General YV. Gatacre, 
Jun# 1896# 
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DiSTBiB.— Atta : N.-E. Ind.—Assam, Naga Hills, Nicbugardh 750’ Clark* ; K. 
Manipur, Chattick 6000', Watt. “ very abundant.” Bengal—Orissa, Baiasorc Hills^ 
Slanf. ; Chitagong Hills up to 1000'. Roxburgh , Clarkr. King. Burma, on the Irrawa- 
dy, Wallich, “Burma,” Kurt; Maulmein. Zobb, Parith. Malay Penins. l’bilip- 
pines. 

Collected by Brig.-General (now Sir W.) Gatacre, when with the Chitral Fort 
Relief Expedition :—2 sterile fronds only, without rliizome (which should be creep¬ 
ing) ; cne—from 8000' alt., about 2 J in. 1. by barely 1 in. br., entire, cordate- 
laaoeolate, and the other—from 5000', about 4 in. 1. by 4£ br., with two pairs 
of lateral, oblong, rather bluntly-pointed lobes, the lowest of which has a pair of 
subsidiary lobes, defiexed. The stipes, main and secondary rhachises are gla¬ 
brous, and almost black : the veins are hidden in the coriaceous lamina. (Sec 
my paper on the Ferns of the Chitral Relief Expedition,” in “ The Journal 
of Botany” March, 1896, p. 122). I oompared these specimens with sterile 
fronds of P. ludens from the Chittagong Hill Tracts, in Mr. Gamble’s collection, 
and found them identical, though the cutting varies ; and Ml'. Gamble agreed. 
The most westerly extension of this species before known is in Orissa, in the 
Indian Peninsula, in about 21^° N. lat., and 86° E. long., up to 1000 ft. alt. 
Other known habitats are (in India) the Naga Hills in Assam, at about 750 ft. 
alt. ; the East of Manipur, in about 28° N. lat. aud 94° K. long., at an altitude 
of 5000 ft. The Ziarat Valley, where General Gatacre got the plant, lies to 
the south of Chitral, north of the Lowari (or Lowarai) Pass, in abont 85° 25' 
N. lat., and 71° 50' E. long. Snow must lie in the Valley for many months 
in the year at the altitude of 8000', aud perhaps even down to 5000'. 

In “the Botany of the Chitral Relief Expedition,” No. 9, Vol. I. of “ Tim 
Records of the Botanical Survey of India, Calcutta, 1898,” I find the follow¬ 
ing note by Mr. Duthie regarding this fern :— 

“ In reply to a letter to General (now Sir William) Gatacre aslring f or 
further particulars regarding the localities of this very interesting 
ferq, I received the following information :—‘ This fern was found 
growing in many places in the Zidrat Valley at 5000 feet, near 
the Kaffir Rock (about 8J miles north of Low&ri Pass.on the road) 
a well known spot by reason of the Kaffirs from Ksfirfetan select^ 
ing this wild spot to set upon and murder caravans passing through 
the country. The valley hereabouts is a veiy sheltered spot, a 
beautiful stream running down the centre, the hills clothed with 
flowering shrubs, and the valley filled with the white peony. 
Undoubtedly snow lies here during the winter, even down to 5000 
feet, but the place is warm and sheltered from wind ; the soil is 
very rich, and streams from the summits of the hills arc always 
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pouring through fissures into the valley below. This fern was 
also seen growing in several places on the lull above on the west 
side of the valley, where water runs out of^’ocks at 8000 feet. 
The ground here must be under snow for certainly four months, if 
not more. There is close by here a cratei, apparently of volcanic 
origin, which may account for the fern being found here, but no 
difference was perceptible in the temperature of the water.” . 

Another remarkable westerly and northerly extension of a tropical fern is the 
«ise of Lytjodium microphyltum, A. Br., which also was found by General Gatacre 
in the Ziarat Valley, at 5000' alt. 

Genus 17.—CERATOPTERIS, Brong. 

1. <3. thalictroides, Brong. ; Syn. Fil. 174 ; C. R. 471 ; BedcL, H. 
B. J23. 

Punjab : “ in rice fields '*—Edgew. in Herb., Saharanpur. Chamba —Raipur 3000*, 
Clarke; Kanyra Vy. Dist. “in rice fields” in Herb. Calcutta ; “ Mundi" (Mandi 
State ?) Jacquem.; Karnal District, J. R. Drummond (.fide Trotter); Sirmur State— 
Kiarda Ddn (seen by J. R. Drummond, fide Trotter). 

N.-W. P.4 D. D. Diet. ; Jaunsar—near Kalsi 1500'. Gamble; D. Diin West, 
Mackinnons; D. Ddn East—Nakraunda 1900', Hope 1886 ; Raspana R. below 200 O', 
Angus Campbell 1889; Xu/naun, Wallich (or R. Blink.) in Herb. Hort. Kew. 

Distbib —“Throughout the Tropics in quiet waters,” (Syn. Fil.). Amtr.i 
S. Florida, Mexico, and W. Indies southward to Braril. Asia : “Arabia Felix” and 
S.-E. Arabia. N. India—Nepal, Wallich ; Sikkim Bhot&n ; Assam—GoalpSra, Mann ; 
N. Manipur ; 3000', Clarke j Bengal—Sh&habfid Dist. Lev.-, Chutia-Nagpur, Rev. A. 
Campbell. Centr. Provs. Ind—6 stations, Du/hie. Centr. Ind., Clarke. 8 . Ind. 
common (Jide Beddome). Burma—Great Coco Island, Dr. Drain-, Nicobar Islands, 
Xurz. Singapore, Wallich. Java. Philippines. Japan. China. Hongkong. Afr. :— 
W. Trop.; Angola ; Madagascar. 

Beddome’s description amends -that in the Synopsis Filicum as regards the 
veins, which anastomose distantly in the fertile fronds, and closely in the sterile 
ones. But I would add that in pressed and dried specimens the whole fertile 
frond—stipes, rhachises, and lamina—appears homogeneous, and the stipes even 
is veined. Living plants should be examined as to this. 

I liave seen this fern in its natural state only in the Dehra Dun. Mr. Angus 
Campbell and I were on an elephant, picking out a line for the proposed railway 
from Hardwar to Dehra (since constructed and lately opened for traffic), and on 
seeing water draining from a swamp I said—“ this looks like a place where 
Cf.raiopteris would grow.” I had hardly spoken when I saw bright green patches 
in the water, and told the ** Mahaut ” to get down and hand up a sample : it 
proved to be this fern. Both here and at Mr. Campbell’s station,-a few miles 
westward, the plant was of course rooted, as there was a considerable current. 
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Genus 18.—BLECHNTJM, Linn. 

1- B. orientale, L. ; Syn. RI. 186 ; C. R. 474 ; BedcL H. B. 182 

N.-W. P: T. Garh.~iQQ0-, Macbinnons 1879; North Oudh, i„ forests* » 
Thompson 1870. *orests, R. 

Warif'Tlti TZlow In< ^ p *chm»rhi 3,000’,J/r*. C . VorrJ. Ceu^ZT.J 
C arke. S. Ind. up to 60o0-, common. Burma-Manlmain, rari *A Cevion M i 
Penins. and Isles. S. China-Hainan, Po,^esia. Au.t, Uil ^een ^f 

Genus 19.--WOODWARDIA, Sm. 

* Sub-genus Exwood ward ia. 

" «' 0 „^ e Sjn - Pa 188 ' C ' B ' <« » » H; H. US. 

jxrzzz —»». — 

“ “"*"•• Mow » S «»'” (Huf.) ; Bitter 

cow ' 

»«•« **». 

MCOO-. A«re,_Kh.,l Hill, 4-0000', not plreUM^’ 

“ d J.»., Philippi..* chin. : s«„hwre P ror _ Mt ' „ lM * <'"«•"» 

4*. : Azores, Madeira, and Canaries- Con™ aT ' icl,au * y>ov -» 

Tho description of a, g™, i„ tie 

position of the son, in W. radicans at w*? mconert as to the 

parallel with and contiguous to the midribs of the pi,^ *!*, * Pla< *f "* ttWB 
fern is not bipinnate. and fchprp « ronn ^ , . puujrc 811(1 pinnules.” The 

the midribs of the pinnae. The sori are^l^er'in 1 ^ 1 ^ 1111 eontigl,olls tu 
only one soros on the lower side of * hp<tt« * u • S< ® meills of the pinna? 
ascription in Beddome’s Handbook of th TmiJ**’ ^ sillus - T+MJ 

la the HisUrria FiUcum Smith says of th e^Z^ZTl^ ^ 
forming a sub-costal, medial, row.” ^ & oblon £* contiguous, 

Madeira ^ af ^ *"** P*-* in 

■rtred npright, and if it did it cold rJTZ; tot* 7°, ^ 
two) which arc found near the point „ a olmJtZtZ f ^ ( ° nB a " d Sometin >« 
f"? ° n ““P b “ l< ". M Blanford sojs m d ttJI , In Iud “ !t 0,te a 

'“•a=S* 
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N.-W. P. : Kumaun .—Ramganga Vy., 2500', 8. and W.; Gori Valley, near Askot 
B-4000', Duthie's collector ; Gori Valley 2-3000', on trees, Dutbie. 

DlSTRiB. _ Asia : N. Ind. (Him.)—Nepal, Sikkim; Assam, and through the plains of 

Bengal to the southward of Calcutta, and to Chittagong, ^lalabaria. ‘-Typical Nidus 
has not vet been found in the Madras Presidency ” CBeddome in Handbook.) Burma- 
liangoon. Ceylon. Penang. Tonkin. Borneo. China—Row Loon.Cbusan. Japan—Bonin 
Islands, Formosa! Polynesia—Samoa, Society Islands, New Caledonia. Australia 
Norfolk Island, Lord Howe's Island, Queensland. Aft .: Mascaren and Seychelle Isles. 

A frond in the Kew Herbarium, got by Hooker fil. in Sikkim, is Remark¬ 
able by having a lobe projecting 2 i inches beyond the margin of the frond, 
towards the apex, with a midrib of its own, 4 inches long from the mam 
rhachis, with veins and sori normal to it. There is a similar frond m the 
British Museum, marked “ Khasya (?). II. and T. 


Sub-genus Euasplenium. 

2 . A. ensiforme, Wall.;- Syn. Fil. 101 ; C. R. 476 ; Bodd., H.B. 141 

Punjab ; Simla Reg.- Simla 6000', Edgew., Col. Cnukshank, Bliss ’ ** atU 
Dr . Cuttell 1876, B4gi 9200*, Bliss 1891 ; Bisihir 6000', Lace 1891. Karnal Ihstrxct 

tin the plains) below 1000', Drummond (Jide Trotter ). 

C V W P ■ D D f>i,f.-Jaunsar 5500', C. G. Rogers ; Mussooree, Mackinnons,_Hope, 
Vi’rarv 1832 No 11, in Herb. Sort. Saharanpur ; Kedar Kfinta Mt. 7-6000, 
£ Ca h«l • Bri‘ Oath 7-8000' Duthie ; Kumaun 6-8000'; apparently not uncommon. 
“b ZZu : N.'lnd. (Him.)—Nepal, ™ ; «kkim and Bhotkn 

4-9000', common. Assam-3/unn. Burma-Tenassenm. 8- 

do« not nlwaydosOj ^ ^ ^ The dye thMgh 

^ La ofthiok £r ^ 

r-:r - --ess w 

^3. A. alternans, Wall.; Syn. til. 194 , o. , 

AFOHAK.s-“Alipore,” Griffith m^Hert. Hftrris; Sw(U 4000*. Gatacrc. 

RatS'Winterbottom ; 76004.000', Trotter. 7000' Gammie ; “common 


below 4000'.'’ MacLeod. Aitchison, - profuse ” ; Haedra -Black Mt., 

Punjab ; Salt ; “JlJni 7000' Trotter, Murree, Dr. Fleming. Chamba, 

Dnthie. Oertel 5000-. near ap Dalbo ^ sie _ Dyas (ji de Clarke) ; Jalandhar (in ‘bo 

T. Thomson, McDonoll (m ) ’ r millut Veneris and Nephrodium nolle , Aitch. 

-1-0a.-.a ZSZZJSXSSrSL —-Tt— 

to. 4 - 5000 ' »p - — 

CBUrf. 1» tot), „ d prob „ bly Urn*. common ; »«■ 

.^loV^ou'' 2 - 

4-5000'; Kumaun 2-700U'. 
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DlSTBiB .—Atia : Afghan.; N. Ind.(Him.)Sikkim, rare. Assam—Kbasi Hills 3-4000', 
Mann ; Manipur, Watt. Rajputana—Mt. Abu, Xing. Afr. : Abyssinia— Schimper. 

In the north-east of India, where it is rare, this fern grows larger than in the 
north-west. Some specimens I have, or have seen, collected by Gamble and 
Levinge, are so different from others, and from the north-west plant that 
a variety-monger might make one here. One plant has fronds 11 
inches long by 2\ inches broad, with hardly any stipe. A frond on 
another sheet is 1 foot long by 2 inches broad, and stipe 2 inches. The cutting 
of these is very coarse, the segments being broader and blunter than usual, and 
sometimes sub-crenulated or sub-lobed round the ends of the veins. There is a 
distinct hyaline-(or cartilaginous) margin, which is rarely distinguished in my 
North-Western specimens. And on some small plants with similar cutting the 
sori are very short and broad. The large specimens seem to bear the same 


relation to the N.-W. India form that A. aureum of the Canary Islands bears to 
A. esterachoi North Earope ; but intermediate forms might perhaps be picked 
out. Assam plants of A. alternant, in the Calcutta Herbarium, are like those 
from Sikkim, and the sori are more apical than those of N.-W. Indian plants. 

Colonel Bed dome says—of the venation and fructification—“ veins sub-flabel- 
late, all free ; sori copious on all the lobes in two rows, linear-oblong, erect- 
pacent, the superior basal one parallel with the costa "—parallel with the rhachis 
of the frond, I presume he means : bnt his enlarged drawing, while show ins; the 
venation fairly, does not show the basal sori he mentions ; and it seems to'show 
that the veins in the decurrent base of the segments spring from the rhaobis of 
the frond and not from the costa of the segment or lobe. This they sometimes 
appear to do ; but the substance of the frond is thick and opaque, and it is net 
always easy to trace the basal veins to their origin. The position of the sori 
depends of oouree upon the direction of the veins. The segments or lobes are 
m^egraduaUydecuiTent on the rbaohis on the superior side than on the 

the rhaoUs »““» «» of the 2x 

and the involucres open inwards towards it. apex * 






THE FERNS OF NORTH-WESTERN INDIA. 

Including Afghanistan, the Trans-Indus Pbotected States, ancT 
Kashmir : arranged and named on the basis of Hooker and Baker’s Synojws 
Filicum, and other works, with New Species added. 

By C. W. Hope. 


(Continued from page 461 of this Volume.) 

Part III.—THE -GENERAL LIST.— (continued.) 


4. A. Viride, Hudson : Syn. FiL 195 ; C. R. 477; Bedd. H. B. 148. 

Afghan. ; Karram Valley, 6-11,000', Aitch. 1879. 

‘ Traks-Ind. States : Chitral, F. B. Yoonghasband 1894, Baraul 11,000', Harriss 
1896. 

Kashmir: Oilgit. —Col. Tanner 1880, Dr. Giles, Nittar Valley 10-11,000', 
Dnthie; Tilail 12,000', Clarke; Qnlmarg, Ac. ; 12-18,000’, Lev.; Shisamarg, Trotter, 
1839 ; Kamri Valley 10-11,000', Dnthie 1893 ; Kishenganga Valley 10-12,000’, MacLeod 
1891 ; below Punji Pass 10,COO', McDonell 1893 ; Masjid Valley 18-14,000', Dnthie 
1898. 


Punjab: Hazara -, Makxa Mt. 10-10,500', Trotter; Chamba ; Upper Cbenalj Valley 
13,000' (perhaps in Kashmir), Baden-Powell 1879 ; Bandal Valley, McDonell 1882 

N.-W. P.: Kumaun —Pindari Qlacier 12,000*, and near Martoli, 8. and W. ; 
11-16,000'(7 localities) Dnthie ; 11,000* Trotter; 11-16,000' MacLeod. 

Dibtrib. — N. Amer. ; Greenland, Newfoundland, N. Brunswick, Brit. Columbia, 
Sitka Id., Rocky MU. (Califo:-aia> Europe :—*• Arctic Europe to the Pyrenees • 
Dalmatia ’’ (Syn. Fil.). United Kingdom, France, Germany, Bohemia, Italy, Greece' 
from near aea level to 10,000'. ’ 

Mr. Clarke said, in 1880:—“ I find no example from India in the Kew 
collection” ; and half a sheet from “ Kashmir 9-11,000' ” is the only material, 
I think, in the British Museum. There is still a wide gap, between Chamte 
and Kumaun, from which I can find no record of the collection of this plant 

^ 6 - A - Trichomanes. L.; Syn. Fil 296 ; C. 12. 477 ; Bedd. H. B.’ 
144. 


Afghan : Griffith, Kurrawi Valley 7-9000', Aitch.; 7000', CoUett 1879 
Tranb-Ind. States : baraul 6-10,000/Harriss ; 7-9600' Gatacre. 

^ <(Tr » DB - lQd '>' Sai5600 '» Tanner; BaltUUln- Sutpun 
Ndla 10-11 00°, Dnthie ; Kashmir 7-10,000*. Aitch. ; Kamri and Liddar Valleys, an, 

TAjw&s NUa, 6-10,000*, Dnthie; Woolar Lake 6600', Gulmarg 9500* Tretm 
Gulxnarg 7000% Gammie; “ common 6-10,000 % 99 MacLeod * 

Punjab: Sorara-Black Mt. 7-9000' Dnthie; 6000*' Oerlel ; ThandiAna 8600 

7MOOO*, McDonell; Kutlu M000*, Trotter; La haul 10-U 000‘ 

“ A ~ -n; from hi" 9^ 

T. M. a^o'o'’frem DuthT^. Qn °° mm ° n 
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DlSTRiB.— N. Amer. : Sub-aretic Greenland, Canada, and westward to Rocky Mts., 
Brit. Columbia ; United States; Bermuda, and southward to Panama; W.Ind. Islands. 
5. Amer. from Guiana and Venezuela to Bolivia. Europe : Brit. Isles ; continent of 
Europe M throughout its length and breadth, from Iceland and Lapland to the 
Rock of Gibraltar ; throughout the Mediterranean Region ; and from the extreme weBt 
of Ireland to the extreme East of Europe ” (Britten 'b European Ferns;. Asia : 
Trans-Caucasus, Persia, Siberia, N. Ind. (Him.), Sikkim (?), Bhotan. S. Ind.—Knlhatty 
on the Nilgiris Betid. Java. Japan. Australasia : Australia, Tasmania, N. Zeal. 
Afr : Azores and Macaroneaian Isles ; Algeria ; Morocco ; Abyssinia ; Srmali Land, 
Mrs. Lort Phillips. Cent. Afr.—Ruwenzori Mt., Scott Elliot. Cape of Good Hope. 

A. septentrionale, Hoffm., Syn. Fil. 198 ; C. R. 478. A. septen- 
tnonale , Lion, (under Aerostichwn ) Bedd. H. B. 145. 

Afghan : Kurram Valley, 9-11,000, Aitch. 1877 and 1879, “ profuse on rocks ” ; 
above Peiwar Kotal 7000*, Collett 1879. 

Tranb-Ind. States : Baraul 72-9600’, Hariss, Gatacre, 1896. 

Kashmir : T. T. ; Gilgit Bist.—Dr. Giles; Lev. 1872 ; W. S. Atkinson 1874 ; 
Clark 9500’ 1876 ; Aitch. 12,000, 1877 ; Nagmarg, Trotter 1888 ; Kishenganga Valley 
5-12,000', MacLeod 1891 ; Sonamarg 8000', Gammie 1891 ; Nittar Valley, the KajnAj 
Range, and Astor Dist., Liddar Valley 7-11,000', Duthic 1892-93. 

PUNJAB : Chamba —Upper Chenab Valley (perhaps in Kashmir), 8-10,000', Baden- 
Powcll 1879 ; Pangi 8500’, McDonell ; Lahaul, Capt. Hay 1866 ; Chandra Valley 
10-11 000', Rohtang Pass 12,000', Lahaul 18,000', Trotter; Simla Reg.— Kun&war 
Jacquem. Vicary 1833 ; Bisahir—Parbani Forest 9000', Lace. 

N..W. P. : Oarhwdl, Jacquem. ; T. Garli. 7-10,000', Duthie ; Brit. Garh. 11,000 S. 
and W., 14,000', P. W. Mackinnon 1881 ; Kumaun —Vicary 1831; in Herb. Hort. Sahar¬ 
an pur ;* Milam Valley and Tola 11,600' S. and W. ; 10-12,000'—14 localities, Duthic. 

DISTBIB.— N. Amer. : Rocky Mts. and New Mexico. Europe : Norway, Sweden, 
Russia, Brit. Isles to Spain, Italy and Sicily, Caucasus. Asia : Caucasian, Ural, and 
Altai Regions, Siberia ; Thibet, T. T. 1867. 

My specimens from the Lahaul Hill State, collected by Mr. Trotter, are 
ticketed 10 - 12 , 000 ' altitude ; but in a letter, written while on his tour in those 
parts my friend mentioned that he had got the fern at 13,000'. In his 
privately printed list of Punjab Ferns, Mr. Trotter says that the Rev. 
Mr. Heyde, the Moravian Missionary, long located in Lahaul, assured him that 
A. septentrionale was found quite up to the snow line, nearly 19,000' above the 
level. Mr. Trotter further says—“ I have collected it in several places from 
7 500' to 9,500' alt., and it has once been found {fide Miss Farrant) as low 
down as the Baramula Pass (Kashmir), 6000'. I have never gathered this 
species except on “ Arthur Seat ”, Edinburgh, at an elevation of about 300 feet 

above the sea,— more than forty years ago. 

7 A. unilaterale, Lam., Enoy. II. 305 (1786), the oldest name ; 
C R. 481 ; Bedd. H. B. 152. A. resedum, Smith ; Syn. Fil. 210. A. urnla- 
terale, Lam., Baker in “ Summary of New Ferns”, 1891. 
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Panjab : Chamba. —Dalliousie, Clarke, McDoueli (in List); Kvllu —7000', Trotter ; 
Simla Rev. —Simla, 5 stations 6-5000', Gamble, Collet, Blanf., Trotter, Bliss. 

N.-W. P. : 2). D. Diet .—Sow&ma Kala, 4500', Mackinnons 1879, P. W. Mackin- 
non and Hope 1881 ; Kumaun —near Naini Tal, 8000',(1) Hope 1861,* between Dandihn 
and Karela 5-6000', Dathie 1884, Dhanknri to Khali 75-8000% Trotter 1891. 

Dibtbib. — Asia i N. Ind. (Him.) Nepal, Wallich (A.l<ctuni y Wall. Cat. 209, not 
of Swartz) Sikkim aud Bhotan, common. Assam—Khasi Diet. 1-5000', common. 
Bengal—Chittagong. Manipur W. 2uu0% Clarke . S. Ind. 11 Madras Presidency, in 
all the Western Forests up to 5000' (Reddome in Handbook). Burma, Kurz . Bur¬ 
ma—To nasscrim ? Ccy ? on. Malayan Penins. and Isles* Borneo— Hose. Tonkin 
Ralarsa . Japan. China— Henry , Polynesia. Afr. : Guinea Coast, Fernando Po, 
and Angola ; Nyassa Land, A . Whyte ; Mascarcen and Seychelles Isles 

Trot tor calls his Kalla, and Blanford his Simla, plant— var. itda 9 W. S. Atkin¬ 
son, but I think these arc merely young suites of the larger plant got by Bliss at 
Simla, by the Mackinnons in the Debra Don, and by myself near Naini TM. 
Pariah's immature Tenasserim specimen is doubtfully this, and Kurz*8 speoimen 
from Burma has sort much shorter than usual. 


8. A. planicaule, Wall.; Syn. FiL 211. A. ladtualum, Don, var 
planicaule, (sp.) Hook. 0. R 482. A. ladniatu.n, Don, Bedd. H. B. 164, 
in part. 


Punjab: Chamba — McDonell (in List) ; Simla Htq. —Simla ami vicinity 6000' 
and upward*, pretty common, 8 stations; K nun war; Sirmur 1831. 

N.-W. P. : D. D. DUt.; Jaunsar; Mussoorie and vicinity 4700'—6600', not 
uncommon; T. Oarli.— below Lalurl 3-4000', and Manrna to Bamliat, Pnthie ; Sahtra 
7000', Gamble; Brit. Oath., below Kinoli 6000', Duthie ; “ Uarhiral T. T.; 

Kumaun 3-9000', common. 

Dibtbib. Asia : N. Ind. (Him.) Nopal, Wallich ; Sikkim, Bhotnn. Assam-Khosia 
Hills 2-6000', “ very Comoro"." Bengal— Ohntla-Nngpv.r, Purasn&th Mt. 1868. 
Manipur 6000’, Watt. S. Ind.—Madras Presidency, (A laoiniatum) “ All the West¬ 
ern Mts. 8-8000' (Beddome in H. B.) ; Bombay Presidency—Mts. of Malabaria 
(Clarke in Bev.), Ceylon. Japan. China—Ningpo Mts., Faber 1886 (so named by 
Mr. Baker ; pinna blnnt.), YUnnan, Delavay 1883 (segments blunt), Hancock. 
Afr. : Madagascar, Buchanan, Baron. 


Mr. Clarke says the abnndant Khasia form is the type of A. ladniattun, 
Hk. Sp. FiL iii. t. 200 A., bnt he does not differentiate the localities for his var 
planicaule (sp.) Hk. sp. FiL iiL t. 200 B. Beddome writes of “ typical plant- 
cauls ” of S. India, aud “ typical ladniatum ” of N. India ; but I am' not sure 
whether ho means that both bypio.il plants are to to be found in both localities. 

Hookor understood it—see his figure in the 
SpecuxFUxcum) is unknown in N.-W. India, and I consider A. planicaule a 

i 1 k° n 0t think 1 ^ 86611 * 6ype Bpe0imeU Clarke> fur. 
Upauperata, which ho says comes principally from Kumaun. Plante that 

lanford and Trotter have named «r. depauperata am only small planicaule. 
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^ was with Blamord in 18»fi, when we gathered some small plants of planicauJe 
on an exposed dry cliff below Simla, and these he called depauperata ; but I con¬ 
sider them quite typical planicaide , which grows largest on trees in moist forest. 
Clarke thinks that the existence of this variety ( dfpavperala ) destroys the value 
of the specific differences relied on by Hooker and Baker for distinguishing 
.1, platueaule from A. luciniatmn. 1 should say that the existence of var. 
depauperata requires proof ; and Beddome, while saying that it is also found in 
South India, believes it to be only a starved form of laciniatum. I»have not 
seen A. lacimatum growing, but judging by herbarium specimens it seems quite 
distinct from A.plnnicaule. Much depends upon descriptions and the describes. 
/ 9. A A. g-ermanicum, Weiss ; Syn. Fil. 212 ; Bcdd. Suppt. H. B. 31. 

Afghan : Safed Koh 9000', Collett No 97, 1879, in Herb. Hort. Ca’c. 

Rashmi^: fide Bed-i. in Suppt. H. B.; Kithenganga Valley ,—McDonell 

’1891. 

Punjab : Chamha —RSvi basin 6000', and Chenab basin 8500', Dr. J. S. Stewart, 
324 ; 44 only once got at each station"; in Herb. Hort. Kew. 

Distrib —Europe 2 Great. Britain—very rare ; mountainous regions throughout 
W. and Centr. Europe : pretty general. 

This is not mentioned by Baker and Clarke as an Indian speoies ; but in 
1888 I found the Chamba specimens in the Kcw Herbarium. Dr. Stewart was 
Conservator of Forests in the Punjab, and the author cf a book on Punjab Plants. 
Some six years ago Air. McDonell fontid a scrap of A. tjernmnicutn among 
specimens of A. rida-murctria he had gathered sometime previously in Kashmir, 
and sent it to me for confirmation of his discovery. Beddome’s entry, in his 
Supplement of 1892, “Kashmir,” without locality or name of collector, is 
va^ue, and might lead one to believe that the fern is common in that State. 

10. A. Ruta-muraria, L. ; Syn. Fil. 213 ; C. R. 482 ; Bedd. H. B. 
156, and Suppt. 30. 

Afghan.: Kuram Valley —Shend Toi, Aitcb. 1879, “common on rock6 ”; Lakxnan 
Khcl Tangl, Dutbic’s collr. 1894. 

Kashmir and Baltistan : 6-8600', T. T., Lev., Clarke; Sind Valley 7-f00O', 
Lev. 1875 , Baltiitan: Shingo Valley--Shivaram N£la 10-ll, r C0', Duthie; Kishen- 
ganga Valley—McDonell 1891; near Gurais 7-9000', Duthie 1892 ; Masjid Valley, 
13-14,000', Dntbie 1893 ; Sitalwfin gorge 5000', Martand ruins and Sib Bfiba Temple 
McLeod 1891 (in List). 

N.-W. P. : Kumaun —Byins, Kfili Valley, near Kangna 10-12,000', Duthie 
1884 ; Kutti Y;.ngti Valley 10-P.00C', and Dhauli Valley 10,000', Duthie 1886. 

Nepal, W. ‘.—Kali Valley, near Kangua 11-12,000', Duthie 1884. 

DISTBIB._ Amer. : U. S.; many parts. Eur. : Throughout—from Arctic Regions, 

to ^painand Portugal, Italy, Medit. Isles, Greece, Turkey. Asia: Turkish Armenia 
Ural Mts-»o Caucasus; Turkestan 6000'; Thibet; 6iberia. A/r.: Algiers, Cafe 

ColODV. 



--= ---- ^ 

ASPLENUJM SAULII Hook 


!• Plant natural aUe. 

3. A pinna x 3. 

3. 6caie* from bue of stipes x 30. 

4. Portion of ooate No. S x 60. 

5 A 6. Scales ftom frigher up on stipes x 30 and 64. 
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Dathie’s discoveries of four stations in Knnnnn, and another—adjacent*-in 
West Nepal, carry this fern much farther eastward in India than it was before 
known to grow. The gap between West Kashmir and Kumaun ought to be 
filled up. There is much variety in cutting in Duthie's specimens, as there is 
also in both catting and size in the European plant, of which botanists have 
made several varieties. I have a plant I gathered on the inside wall of a ruined 
stove-house, exposed to the weather, in a garden near Edinburgh, on the old 
walls of which the species was abundant, which had 80 or lOo living fronds, 
and, as pressed, occupies a fan-shaped area 11 by 8 inches. This shows what 
theplant, is capable of. 

•'"'11. A. Saulil, Hook.; Syn. Fil. 210. A. pekinenee, Hance, Syn. Fil. 
218. (See Baker in Summary of New Ferns, Aim. Bot., Vol. V., No. XVIII), 
0. R. 483 ; Bedd. 11. B. 156. A. Saulii , Hk., var. pekinense , Hancc 
Bedd. Suppt. H. B. 81. Plate XVIII. 

Kashmir. —Jhelam Valley , 2-2600', Lev. 1875, 4000',—Trotter 1889 ; between 
R&mpar and Uri, M common ; a few plants at Chakoti ", MacLeod 1891 ; Cliakot 
8600', McDuncll 1891. 

Punjab : Hatdra —Dlmmtaur 4500', Loo Oertel 1890 Chamba — UAvi Valley, 
uoar R0k 4000, McDonell 1882 ; Kullu % Trotter (in Listj. 

Dibtrib. — A iia : Japan, Oldham . China—Bieohimii, Blakutvn % Mu ingay % 
Robineon ; Peking Mts., Hancock ; Ningpo Mts, Faber . 

Mr. Baker in his Summary of New Ferns, 1891, unites A. pe tune use, Hanoe, 
with A. Saulii, Hook., saying—“ Further material show that A. Savin', Hook, 
in Blakiston’s Yangtsze, 808 (1862) is a larger, more compound, form of the 
same species (A. pekinense, Hance), and A. Saulii is the older name. It b\s 
lately been found by Lcvingc in the Himalaya (Chamba and Jhelam Valley*). 
I think Clarke is right as to Levingc’s locality being in Kashmir, and the 
Jhelam does nob flow through the Chamba State. In the Calcutta Herbarium, 
there are two sheets from Japan, named A. aepulehrale, Hook. = A. jMkmenJ, 
Hanoe, fide Baker, of which the stipes are 6-8 in. long, and the fronds up to 
10-11 in. 1. by nearly 5 in. br almost tripinnate. Dr. Christ’s var. latius 
published in 1897, is quite covered by the original description of A. pekinense 
and by specimens in the Kew Herbarium from vsrious parts of China and' 

Vk L - i Syn. FU. 214 ; C. R. 488 ; Brtcl. 

tx 9 .u. 100. 


Afghan. : Griffith, in Herb. Hort. Kew. 

Trakb. Ind. States : Baraul 4-7300*, Harris ; 4000’ Gatecrc 

1888 • M00O- : <■ -cry common In Ih. Lo,„ b , „„ ,, ry 
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clay hand* " (embankments), MacLeod 1801 ; Martand Rains 5500', McDoncll 1891 
Sind Valley 0-8000', T. T. (very large) ; Sind Valley— Kangan 0000', Gammie 1891 : 
one sorus diplazoid ; “ Kashmir ”, W. Gollan, No. 9130 Herb, Saharanpur. 

Punjab : Hazara —4—65C0', Trotter 188G and 1890 ; Mnrrcc 7000’, Lev. 1875 ; 
Black Mt.—Panj Gali, Duthie 1888 ; Kagan and Siran Valleys 4—5000', Dutbic's 
collr. 1896-97. Chamba —“ Dalhousic and Chamba 4-0000’, (Cl.- in llcv.) ; Dalhonsic, 
Colonel Dyas ; McDoncll (in List) ; “ Chamba 5-6000’ ” J. Marten 1897, from Herb* 
Sahar. ; Kulln , Edgew. in Herb. Hort. Calc. ; Simla Reg., Bates. 

N.-W. P. : T. Oarh .— Dr. Bacon ; Hersclicl 18T8 Ganges Valley —Uumgum Gadh 
8-9000’, Duthie 1S83 ; Lambatach 7000’, Gamble 1891 

DiSTniB.— Eur. : United Kingdom ; Norway and Denmark, through Holland, 
Belgium, Germany, France, Switzerland, Austria, Spain, Portugal, Mediterranean 
Region, Greece, Turkey .—Asia : Armenia, Syria, Arabia, Persia ; Siberia ; Java. 
Afr. : Azores, Canaries, Madeira (very common, ascending to 4000*), Cape Verde Isles. 
Kamerun Mts. ; St. Helena ; Algeria ; Abyssinia ; Natal ; Cape Colony; Masc. Isles. 

In the Kew Herbarium is a specimen marked •* Mussooree, Dr. Bacon.” 
This, and a speoimen in the Saharanpur Herbarium, “ Mussooree, Herschel,” 
I have entered under T. Garhwdl, as I do not think the plant grows in 
Mussoorie, or very near it. Mr. Gollan’s fronds from Kashmir are the largest 
I have ever seen, and even larger fronds must have preceded them, judging by 
thj> old stipes left on the caudex. 

/ ] 13 . A. fontanum, Bernh.; Syn. Fil. 216, excluding vara. ; C. R. 484 ; 

Bedd. H. B. 158, excluding var. exiguum. Plate XIX. 

APOHAN.: Kurum Valley 11,000,’ Aitoh. 1879; Peiwar Kotal 8000’, Collett; Malfinc, 
Harsnkb (Dutbie’s Collector) 1894. 

Tranb-Ind. States : Bara>U —Mirga 8000’, General Gatacre 1895. 

Kashmir : Oilgit : Tanner, Giles ; Baltiitan 10-11,000’, Dnthio 1892 ; elsewhere 
In numerous localities 45-13,000 : Winterbottom 1817, Lev. 1876, Trotter, Gammie, 
Dm hie, MaoLeod, McDonell. 

Punjab : Haz4ra—Black Mt, Dutbie, 1888, Kagan Valley 6300’, Trotter, 1889, 
45-6090’, Inayat (Dutbic's Collr.) 1896-97. Chamba— 10,000', Baden-Powell ; over 
8000', MoDonell; Simla Reg.—Bis&hir : Jangi Forest 9600', Lace. 

N W. P. : T. Oarh.— Ganges Valley, 8-9000', Duthie } Kumaun —Niti Valley 
10,000, Mackinnons 1882 ; By&us-Kali Valley 11,000', Kutti-Yangti Valley 
10-11,000', Duthie 1884 and 1886. 

\V. Nepal : Kutti Valley 10-11,000, J. R. Reid. 

DIBTRIB — Eur. : England f Scandinavia ! Belgium, France, Switzerland, Gcr- 
many, Hungary, Italy, and Greece. Alia : Lycia, Ural Mts. 

I have not gathered A. fontanum ; but I possess numerous specimens collected 
by Trotter, Levinge, McDonell, Duthie, and MaoLeod, in H4zire, Kashmir, 
Chamba, Tehri GarhwAl and Knmaun, and others from Afghanistan to West 
Nepal, and liave seen many more collected by them, and, except as to size, I can 
say that the specimens are veiy uniform. Mature plants vary from 2 i to 12 
inches in height, including root-stock. The longest I have seen arc Major 
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MacLeod's from Kashmir, at an altitude of 4500': one I have U 12 melius 
high ; and I noted, when going over his collection, another plant which had lti 
fronds covering, as dried, an area of 15 by 10 inches. Major MacLeod noted 
that the size of the frond is reduced at high elevations, e.g., on Kuchil Peak, 
12,000, alt., to only 3 inches. Two specimens from Kagan Valley, in Hazara, 
collected by Trotter, are 3 and 9 in. high, respectively ; and from Chamba l have 
plants 3 in. and 7 in. There Is never any resemblance or passage to the next 
species. The Indian spechnens agree with the description of A.fontanum 
Bernh. in the S>/n. Fit. in that tliey are all distinctly bipinnate : .1. exiguum is 
never more than bipinnatifid. A. fimtamm is always of a pale grass-green 
colour : almost yellowish sometimes : A. exiguum is dark green. And, corrc- 
sponding to the cutting and venation, the.position of the sori in the two plants is 
quite different. In A.fontanum the sori arc all planed ill the pinnules and 
segments, on the veinlets, without any relation to the costa of the pinna : in A. 
exiguum they are in a row on each side of and close to the costa. A.fontanum, 
so far as I know, nover has fronds with the rhachis prolonged and rooting at the 
point; nor have I ever seen it proliferous on the piiuuu. Both these features 
are characteristic of A. exiguun.. 

There is a wide hiatus in the record of distribution cf A. fontanum li-lWcou 
Chamba and the Ganges Valley in Tehri GarhwAl (broken only by Mr. Lace’s 
gathering in llischir), the intervening ground, except near Simla, not having 
mnch searched for ferns. Blanford does not record it from the Simla Region ; 
nor is it in Mr. Bliss’s collection. Ill Kiunaun A.fontanum is got at from 
10,000 to 12,000 feet above the sea, and thus, apparently, the farther south tlic 
fern goes the higher the minimum altitude to which it descends. It ought, 
therefore, to be got at high altitudes in the Punjab Hill States, esistwml of 
Chamba, and in Tehri and British Garhwal. A great deal of tho European 
material, called A. Halleri , Willd. (under A/pidium ), which by some botanists 
is reduced to A.fontanum, is more like A. exiguum than like A. fontanum ; but 
the fronds of .1. Hdtleri are broader for their length, and the sori do not lie 
along the oosta or secondary rliaohis. Willd. said of A. Halim-—" ab. .1. 
fontano abuwie distincla specie /,.” 

14. A. exiguum, Bedd., Ferns of Southern India, p. 49, tt. 140 . 
Aspleniwnfontanum, Bernh., var g. exiguum, Bedd.H. B. 158. A.fontanum, 
Bernh. O. R. 484. A. Olenniei, Baker, Syn. Fil. (2nd Ed., p. 488.) At/iyrium 
gradle, Fonrnier, Plant. Mex., p. 102. 

Though Colonel Beddome, in his Handbook of 1883, dropped this fern as a 
species, I am obliged to revive it, because I cannot dearly separate from it a com¬ 
paratively common North-West Himalaya fern. A. Glenniei, Baker, which is 
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, identical vvu.li Hie Himalayan plant, is a later name. For Colonel Beddornc’s 
d 1 '• ription, which was written from specimens found in only one locality in the 
Nilgiri Mountains, in S. India, and which hardly covers the Himalayan plant, 

1 substitute the following, which was written many yearn a"o :— 

Rhir-'f isolated, or united in tufts by the matted roots ; Caud. erect, short; 
St. I— in., rarely more than 1.]- in., densely tufted, soft, castaneous, clothed 
ai. base with linear hair-pjinted dark-coloured scales, upwards more or less so 
clothed, scales gradually changing upwards to soft hairs ; Jr. linear-lanceolate, 
bipinuatilid, never nearly bipinnate, 2—9 in. 1., i—1£ in br.; rh. flattened, 
winged, green in upper two-thirds, the castaneous colour of stipes extending 
farthest up the inferior side and sometimes in patches ; pinn. 20-25 jugate, 
oblong with an exp mded base, or ouneate, sometimes leafy and then obliquely 
triangular and loss cut, subpetiolatc, blunt, costa; inconspicuous, modulate later¬ 
ally, lower pinna; more distant, shorter but scarcely narrower at base, sometimes 
trifoliate in shape ; ««///». 3-G jugate, having 1-G teeth according to number of 
vremlets, lower margins coiusivcly cut or scooped out, lowest anterior much cut 
uw.iy ; i olour dark green ; veins immersed, obscure ; tori costal, one nt the 
base of each segment, two or more in lowest anterior ; fr. often very attenuate 
upwards and rhaohis prolonged and then rooting at tip ; sajm. sometimes all 
truncate or eiuargiuate at apex, and there jn-oliferons. 

Punjab: KhIIu— 7-9000', Trotter; Simla Reg. 6-90C0', not common; Gamble, 
Culieil, Caltell, Klauf., Hope, Trotter, Bliss. 

N.-W. 1’. : D. D. Diit. —Jaunsar, Burasti 7000', Gamble; Mussoorie—6000' Edgew., 
Dr. Bacon, Jameson’s Collv. 1850; 6500'— 7C00', Lev. 1873, Mackinnons 1878, Hope 
lbS0-18'J’> (seen ainl studied yearly), plentiful in places on rocks in damp forest; 
"cia' hW't 1 " Lev. 1S72 ; T. Garb. —Ganges Valley 6-7000/ Duthie ; JFumaun —Naini 
Tal, by the lake-side, Hope 1861: Harsila, Davidson 1375; below Naini Tal 
fi-GoOO’ Trotter; Dhauli Valley 10,000', Duthie 1885-86 ; MacLeod 1883. “N.-W. 


India”, Falconer. 

Distrib. —-V. Amer. : “Mexico, Mr. Consul Glennie ” ; Mexico — Rochere de 
Prdivgal, Do urgean, 1865-66, Chihuahua—Mapula Mts., Pringle 1866, Sonora, Lloyd 
l8'J0. United State-—Arizona: Huachucha (?) Mts., Lemmon 1882.— Asia : N. Ind. 
(Him.) Sikkim (.’) Wangtu, Hook, fit. and Thoms. 1847. S. Ind.: Nilgiri Mts., above 
Kalhntty waterfall, rare, Beddome 1861, Barliar 2500', Gamble. China—Monpin, 
Vaml 1880; Mcnglcz ; Yiinnan, IF. Hancock 1893 : “shady rocks, very local.’ 

I haw found no difficulty in separating this Himalayhn plant from A.Jonfa- 
nun) liernh.; bat it is nos without hesitation that I come to the conclusion that 
it, is the same as Boddome’s Nilgiri plant. Beddome found his plant only in 
one station, and he then thought it nearly allied to A. camptorhachis, Kze., 
which Baker unites with A.lunulalum, Sw.—Gamble lias a dozen plants ticketed 
A. cjro/uoui, which he got near Bari Hr, on the Nilgirjs, 2500' alt., all small 
and narrow, and with prolonged rlmchiseS. In the Synopsis Fill cum, mi ci 
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A.fontanum, Bernb., A. exigufim, Bedd., from tike Nilgiris, is mentioned ns 
being a less divided form, with narrow fronds and ebeneous rhacliis : and the 
authors go on to say that a similar plant had been gathered in Mexico by 
Mr. Glennie. But in the 2nd Ed. Mr. Baker set up what appeal's to be Bed- 
dome’s plant as a new species—“ A. Glenniei, Baker : Hab. Mexico, Consul 
Glennie, Bout genu, 252—Very like some of the forms of font, mum.” When at 
Kew in 1888 I pointed out to Mr. Baker and Col. Bcddome that the specimens 
of A Glenniei in the Royal Herbarium were merely a common N.-'W. Hima¬ 
layan fern, which I had been calling A. exiguum, Bedd. Prolongation of the 
rhachis into a naked tail often 1 tearing a young plant, was a character given by 
Beddome in his description of the species, though this was not mentioned in the 
Handbook where he degraded it to the rank of a variety. This is a normal 
though not an invariable character of the Himalayan plant, as it is said to be 
also of A. mieropteron , Baker, Syn. Fil. 488,—“ rhachis much produced beyond 
lamina, rooting at the tip. Hab. San Luis, 7000', Pearoe.” A. mieropteron, 
however, differs materially in having a flattened and broadly winged rhachis, 
and also in cutting of pinnae. I think that there is here (excluding A. microp- 
leron) only one species, quite distinct, however, from A.fontanum, and that tho 
N.-W. Himalaya is its headquarters ; because the plant there grows to a much 
larger size than in either South India or Mexico—judging from the few speci¬ 
mens sent thenoe—and is very plentiful in certain parts of the range about 
Mussoorie. Mr. Bakers type specimen of A. Glenniei has not a prolonged and 
rooting rhaohis; but in the British Museum there is one plant, among A. 
fonlanum, ticketed—“ U. S. Pacific Coast Flora, (new to U. S) var. ‘ Con¬ 
servatory,’ Huackue (Huachuea ?) Mts., Arizona, August 1882, Lemmon Her¬ 
barium, Oakland, California,” which is exactly the Mussoorie fern, and it is pro¬ 
liferous on the pinum throughout, and at the apex of the frond. And there are, 
in the same herbarium, two specimens from Amorica. named A. Glenniei, Baker 
which are exactly the Mussoorie plant. In the Calcutta Hei barium there are 
three specimens, named A. Glenniei , from America, one or two of whioh is the 
Mussoorie fern : the third is not. 

The Mexican plant had been named Athyrium graeile by Fournier, in his 
Fil. Mex. 102, published in 1872, and Mr. Baker gives this ns a synonym of 
his A. Glenniei. He was obliged to rejtect graeile as the specific name, because 
there was already Asplenivm graeile of Fe4, and also another plant so named by 
Papp6 and Rawson. Fournier’s plant is in the “ Berber de la Commission 
ScvnUfigue du Mexico, reoueilli par M. Bourgeau 1865-GO.” Lemmon’s plant 
collected in Arizona 1882, was identified by Baker as A. Glenniei, and was 
cited as A. Glenmet, Baker, by Eaton in the Bulletin of the Torrey Botanical 
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Club, 1883, p. 29 ; and the specimens collected by Pringle and Lloyd in 
Mexico in 1886 and 1894 also were so named. The entry in the Bulletin of 
the Torrey Club is as follows :— 

“61. Atplenium Glenniei, Baker, descriUd at p. 488 of the second edition of 
Synopils Filioum , was scantily collected in tl.o Hnacknea Mta. by Prof. Lemmon. 
It is a small fern growing in little tufts like A. montanum ; but the fronds arc 
lanceolate, tapering both ways, 2-6 inches long, pinnate, with many pairs of otlong, 
toothed or pinnately lobed, deep-green pinnae. The sori are abundant, rather large, 
slightly curved outwards, and placed mostly very near the midrib of the pinnules. 
The fern comes near the old world A . fontanum , but it is not closely allied to 
any of our common specfes. I am obliged to Mr. Baker for the description." 

If the Nilgiri (S. Ind.) plant be admitted to be the same as the American 
and Himalayan piants (Beddome added “ Himalayas ” as a habitat in his Hand¬ 
book) then Beddome’s name, being the older, must have priority over Bakei’s 
name A. Qlenniei. A. yiinnaneme, Franchet in Bull. Bot. Soo. France, 1885, 
p. 28, which Mr. Baker, in Ann. Bot. 1892, placed as a variety of A. fontanum, 
Bernh., near var. exiguum, and of which Beddome, in his supplement of 1892, 
after describing it, says-—“ seems hardly to differ from typical fontanum” most, 

T think, also come under A. exiguum. 

I liave mentioned under A. fontanum, Bernh., some of the differences from it 
of A. exiguum ; but indeed it would be more difficult to point out identical 
characters, or even resemblances between tbe two plants. A. exiguum varies 
considerably in width of frond and pinna?, and in cutting, but the variations are 
all away from the direction of A fontanum. A. exiguum is abundant in many 
places within the municipal limits of Mussoorie, the hill sanitarium in the Dis¬ 
trict of Debra Dun, where I have chiefly observed it, at altitudes of about 5500' 
to almost 7000 feet, on limestone rocks in the forest, generally with a north as¬ 
pect. It growB in rock crevices, among moss, and spreads itself out like a star, 
the prolonged fronds bending backwards until they bnry their tips in the moss- 
seeking for cracks, or crevices, or earth, in which to root. The fronds last for two 
years, at least, living through the winter, in frost and snow, and through the suc¬ 
ceeding dry, hot, weather in a shrivelled and apparently dead state until the rainy 
season comes in June or July, when they uncurl, and then frequently, if they have 
not already done so, produce young plants on their tips. This is followed by the 
springing up of fresh fronds from the same roots, generally not proliferous in 
tliat season, so far as I lave seen. Judging from the numerous herbarium 
specimens I have seen, A. fontanum of the Himalaya has a more erect habit 
thau A. exiguum has, and is never proliferous. Blanford says A. exiguum is 
rare iu the neighbourhood of Simla. In Gamble’s collection I found 3 sheets 
with 11 specimens —from Simla. On the five days’ march from Simla to B&gi, 














TJIE FERNS' OF NORTH-WESTERN INDIA. 


141 


Mstmud. on the great Thibet Road, in 1880, 1 saw only two or three specimens, 
at. about 8000 ' altitude ; but the fern may l» more abundant irt a lower 
level, off that raid. In 1801 I saw one plant of A. gagman at Naini Tal, 
by the side of the lake, but none anywhere else there, or on the way to 
Almom, 30 miles northward. There is no passage from tliis species to the next._ 
15. A. varians, Hook and Gr. ; Syn. Fil. 216 ; C. R. 485 ; Bedd. 
H. B. 158. Plate XX. 

Afghan.: Eurjm Valley, Aitch. No. 409, 1899 : “ not common”; Poiwar Kotal 
8000', Collett. 1879. 

Kashmir: BaltUtan^ near Skardo, T. T. Punch ,P/vss 9000' and near Pashuna 
7600', Winterbottom 1847 ; ChittapAni, Jhelam, and Liddar Valleys 4-8000', Trotter, 
Duthie, MacLeod. 

Punjab : IIa z dr a —from Black Mt. eastward to Murrec, 7-9000', Duthie, Oer- 
tel, Trotter, Levinge, Hope, and Duthie’s collector. Chamla —ChenAb and RAvi Val¬ 
leys 6-7000' McDonell, J. Marten ; Kvllu , 6-9000', Trotter, Coventry ; Simla Beg. 
6-10,600', common, but nowhere abundant; BisAhir, Brandis and Lace 7000'. 

N.-W. P.: D. D. Dlst. —Jannsar, Lokandi 8000', Gamble; Mussoorie, Jacquem.; 
flommon on rooks in forest at 6600'—7000', : T. Gar \. 6-18.000\ Duthie, C. G. Rogers, 
Gamble; Kumaun % frequent 

Distbib.— Asia : N. Ind. (Him.}—Sikkim 9000', Hookrr fil. % Kuraeosg 8000', Lev. : 
BhotAn 6600', Griffith . Assam—Khasi and Jalntia Hills. S. Ind. : common on 
NilgirU and mountains on west side, 8000' and upwards (Bedd. H . B.), Ceylon, 8000, 
and upwards, Japan. N. China. Afr. —Cape Colony, Caifraria, Natal. 

Mr. Clarke says that this species and A. fmtmum, Bemliy, are very nearly 
allied: I demur. He also says that it is not difficult ' to separate the 
Himalayan examples from A . lancsolatum , Huds. ; while Beddome sayB a form 
found at Knlhati in the Nilgiris quite runs into the European lancsolatum. 
In Gamble’s collection is a sheet from Levinge, ticketed 11 A. lancsolatum , 
Huds., Knlhati, Nilgiris, 5000% 26-6-83 ”, two plants on which are distinctly 
A. varians, and a detached frond very like A. lanuotilum, only the segments 
are more sharply toothed and the sori longer, I got a specimen in Murrec 
(N.-W. Himalaya) a good deal like A. lancsolatum ; but I should say that that 
speoies, besides being thicker in texture, is less distinctly bipinuate than is A. va¬ 
rians, is less sharply toothed, and has shorter sori. The stipes andrhachis also 
are stouter than those of A. varians ; and other differences might be pointed out. 

? <**9$ A. tenuifolium, Don.; Syn. Fil. 220 ; O. R. 485; Bedd. H. B. 
159, F. 8.1., t. 130. 

N.-W. P.: D. D. Diet.— Row&rna N41a 4500*, HaoUnnoni 1878 : P. W. MAoWnnon 
and Hope, 1881. 

OI8TBIB .—Alia : N. lad. (Hlm.>—NnpAl, Walliek ; fllkkim and Bbot&n, 6-9000, 
common. Amma-.Khaaia 4-5500-, fluent. Bunna-Monlmoln, Pmrleh. 8. Ind. ; 
higher ranges of the NUgirU, Pulneys and Anamallayg. Ceylon—J7ewem piya. 
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In his list of tho ferns of the Punjab, printed for private circulation, 
-Mr. Trotter wrote:—“it lias been collected at ‘The Glen’ near Simla by 
Dr. Watt, Dr. Cattell and myself,” but Mr. Blanford did not admit tills; and 
Mr. Trotter did not include A. tenuifolium in a manuscript list he subsequently 
•sent me ; so I suppose the plants were only A. /nrtans, which is quite different 
ui cutting. Beddome’s figure accurately represents the Dehm Dun plant. 

Sub-geDus Athyricm, Roth. 

[A. Hotienarkerianurn, Kze., was given by Dr. Cattell in lus “ Handy 
Guide to the known Ferns of the Himalaya ”, Lahore, 1877, as 
having being found at the Chadwick Falls, Simla, and the entry was 
repeated in Mr. Trotter's privately printed list. Mr. Levinge, in a letter 
to Mr. Baker, preserved in the Kew Herbarium, said—“ No. 54 ” (Trot¬ 
ter’s pamphlet). “ I do not believe that A. Hohenaclcerianuui, Kze., was 
ever found in the Punjab. What Dr. Cattell got at the Chadwick Falls, 
Simla, (also alluded to by Blanford) was most likely Asj>l. tlrepo. nopity Hum, 
as I got the latter at Naioi Tal in the N.-W. Himalaya”. I agree with 
Mr. Levinge’s belief, but not in the suggestion as to what Dr. Cattell’s 
plant was, for there is no evidence to support it.] 

17. A. drepanophyllum, Baker ; Syn. Fil. 22G ; C. R. 487. 
Athyrium falcatwii, Bedd. : Bedd. H. B. 161. Athyrium tlropanophyllum. 
Baker : Bedd. Suppt. H. B. 32. 

N.-W. P.: D. D. Ditt.— Badrdj Mt. near Mussooric, ">000', Mackinoons’ Native 
Collector 1879. 

Kumaun —below Naini Tal ; in Herb. Gamble, coll, et com. Lev.: “8 or 3 miles 
above Rdnlbdgh road up to Naini Tal, 3-4000'—Levinge in letter to Hope, 26th Feb¬ 
ruary 1892. 

Dibtbib.— Asia : N. Ind. : Assam — Khasia Hills, Mann; Bengal—Parasnuth Mt., 
8-4000', Clarke, Rev. A. Campbell ; Paldmow-Jaigir 8000*, Gamble. Centr. Provs. 
find.), Pachmarhi, Blan/urd, Duthie. u Centr. Ind.”, Col. R. Oaket. Rdjput&na— 
Mt. Abu, King 1860. I'enins. Ind.—Mts. of Malabaria, from Mahableahwar and 
Belgaum southward to the Anamallays : Clarke in ‘Review’ ; Ganjam Diet.; My- 
handa Hill 4500', and Anamallay Mts., dry grassy places, 6000', Redd, in H. B. 

''IS. A. th.elypteroid.es, Michx. ; Syn. Fil. 226 ; C. R. 488. Athyrium 
ihelypterohles , Michx., Bedd- H. B. 164. 

Afghan. : Shend Toi Valley 9-10,000, Aitch. 1880. 

Kashmir : Palgarn 8600', bind Valley 10,000, C. B. Clarke ; 6-12,000, in various 
localities, Trotter, McDonell, Gammie, MacLeod, Duthie. 

Panjab : Hazara: Machpuri Mt. 8000, Trotter ; KagAn Valley H.AOO 7 , Dnthie’s 
collr., 1896. Chamba— Kajidr 7000', Sara 11,000' C. B. Clarke ; 7-8000', Baden- 
Powell, McDonell ; Kullu— Jalori Pass 10,000', Trotter ; Simla Reg.— Along ridge 
E. of Simla, from between Mahasu and Phagu to Hattn Mt., 8-10,000', Edgew., Bates, 
Collett. Blanf., Hodo, Trotter, Bliss. 
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N.-W. P. : T. Garh.— 8-13,000, Mackinnons and Duthie ; B. Garh. 9-10,000 
Duthie ; Human* 7-18,000', Davidson, Duthie, MacLeod. 

Nepal, W.: 10-11,000*, Duthie. 

Distbib.— N. Amer. : Canada and U. S. A. Alia : N. Ind. (Him.) Sikkim and 
flhotfin. Japan, Faurie. China—Yiionan, Henry and Delhvay ; N. Shensi. 
Giraldi. Amur Land. 

I do not think the description in the Synopsis Filicum is altogether accurate, 
for the Himalaya plant at least; because I cannot find any double (diplazoid) sori 
at the basis of the pinwe. Nor should I say, looking at the Himalaya plant, 
that the species is “easily distinguished by its long sori in very regular 
rows.” The involucres, especially near the main rhachis, are often very narrow 
in proportion to their length when in advance of or failing the development of 
the sporangia, and then they look long ; but when the fructification is well 
developed, the sori look broad and short. They are longish, however, in 6ome 
American specimens. The veins are generally quite straight where the sori are ; 
but the inner or dehiscing side of the involucre is more or less curved, according 
to its width, so that its shape is more less segmental, sometimes nearly semi¬ 
circular : Colonel Beddome describes the sori as short, oblong. Towards the 
apex of the frond, and the apioes of the upper pinnre, the sori begin to vary in 
shape, some being curved aoross the vein, some didymochlrenoid, and some 
short-diplazoid—:. *., the returning half of the sorus and involucre is quite 
separated by the vein from the basal half. In this case the upper part of the 
involucre is hardly as long as the lower. I look upon these variations in the 
form of the sorus and involucre as of importance only as showing that there is 
no sound distinction, in shape of sorus at least, between Euasplenium, Athyrium 
and Diplazium, unless the last sub-genus be restricted to the plants which have 
long, narrow, double sori, such, e.g ., as A. laneeum, Thunb., and A. buntamense, 
Baker. Asplenium (Dipl.) japonicum is almost as muoh Athyrium as is 
A. tMrjpUroides, or A. McDondli. I agree with Mr. Clarke that no varieties 
or even forms can be made out of this fern ; but Dr. Christ, in a paper written 
jointly by him and Dr. Baroni, published at Florence in 1897, on the Ferns 

and Fern-allies of the Shea Si Province of China, has set up a new speoies_ A. 

Qiraidi. A comparison of the specimen of this new speoies whioh Dr. Christ 
sent to Kew with A. thelypteroides shows no variation whatever from the 
latter-named speoies. A. thelypteroides is gregarious, and carefal examination 
would probably show that the rhizome is slowly creeping, though thiok, and the 
plants in a bed may be connected. 

^19. A. MoDonelli, Bedd. in Journ. Bot., March 1889, p. 78 under 
Alhynum. Athyrium McDondli, Bedd., H. B. Suppt. 84. Plate- XXI. 

Kasbuib i Panjab 6500', BonUr—Harpat-Bai Nila 6000', Kitordaii 6000* 
JloDonell, August 1891 \ Lol&b Valley : Bimsh&ma and Aud’rbug 46-6000. MaoLaod! 
September 1891, 
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Panjab : Chamla. —Ravi Valley, Chadbent Forest 6,000', McDonell, 1882. 

Disteib. — Asia : Japan—Yero Prov., T.l bb/ Faurie, 1889. 

Colonel Beddome described this species in 1889 from two fronds, then shown 
to him by Mr. McDonell and myself. Mr. McDonell’s frond had a bit of 
rhizome attached : mine had only an incomplete stipe. lie (Mr. McDonell) 
had sent it to me several yearn before as A. thelypteroides , bat I then noted 
that it was different and probably new. A third frond of the same gathering 
in Chamba I found, in 18!>6, in the Calcutta Herbarium. These were the only 
three fronds Mr. McDonell had up to that time got. After returning tf> India 
he was dtputed to Kashmir, to have charge of the Forest Department of that 
State ; and in 1891 he found A. IfcDonelli plentiful in several localities there 
(\V. and S. Kashmir, I think) ; and it seems probable that this fern has its 
headquarters in Kashmir, and that the Chamba station is an outlier. 
Mr. McDonell has explored Chamba thoroughly, and he is so sharp an 
observer that any other station there could hardly have escaped him. But, 
very curiously, the ODly specimen sent to Kew, as this fern, by its discoverer is, 
for me, A. thelypteroides. Mr. J. Marten, who has, more lately, been exploring 
in Chamba, does not seem to have found it. 

The place of this species i9 clearly alongside of A. thelypteroides, and not 
wuere Colonel Beddome has placed it—after the A. nigripes group. The 
sterile fronds of young plants are hardly distinguishable in the herbarium, 
from similar fronds of A. thehjpteroides , the cutting being sometimes almost 
identical. The main points of difference are:—(1) the rhizome, which is 
distinctly, though sometimes slowly, creeping in A. IfcDonelli , and erector 
only procumbent in the other species (hut see the suggestion at end of the 
last article) ; (2) the wider sinus between the segments or pinnule?; whioh in 

A. JlcDonelli extends nearer to the rhachis, and in well-developed specimens is 
square or often ob-euneate at the base ; (3) in A. thelypteroides, the frond 

narrows gradually at the base ; in A. McDonelli, it is truncate, the lowest pair 
of pinnae being hardly shorter than those above ; (4) the shape of the pmniffi, 

which in A. thelypteroides is invariable (though hardly so wide as 1 in., as the 
Synopsis Filicum has it), but in A. IfcDonelli varies with the size and age of 
the plant:—In one large specimen from MacLeod, I find the lowest three 
pairs to be pronouncedly lanoeolate, and of the following dimensions :—lowest 
7} in. 1., 2|. br.; next pair above—8f in. 1., 2 in. br.; third pair—8$ in. 1., 
1J in. Iff.—the pinnules or segments being themselves cut down half-way to 
the costa ; ( 5 ) in A. tMypteroides, the pinnae are patent : in A. IfcDonelli in 

large specimens acutely ascendant, the lowest less 60 . (6) the venation of the 
two species is quite different : in A. thelypteroides it is simple ; in A. IfcDonelli 
it is sub-pinnate, the vein forks, and one branch throws off one or even two 
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veinlets after entering the lobe ; (7) and finally, the fructification is different: 
there is no rigid, straight-backed aorus in A. AlcDonelli, but, on the contrary, 
the utmost possible liberty and variety of shape. There is generally cne sona 
to each lobe, on the superior veinlet; but in the lowest lobe there are sometimes 
two, and then the lower is attached to the lower side of the inferior veinlet, and 
the upper to the upper side of the anterior veinlet, so that they are placed back 
to back, but separated by the space between the two veinlets. All shapes of 
involucre may be found on the same pinnule : short-aspleoioid,- athyrioid, pear- 
shaped—spreading on both sides of a veinlet without any apparent sinus or 
back at either end, and shorc-diplazoid—as described above under A. thelypte- 
roides. Beddome, I think, at first intended to describe A. McDmtlH as a 
Diplazinm. and he says it has the habit of the Ceylonese D. Schkurii, and the 
Cuban D. coruJuUum. It has almost as much right to a place under Diplazium 
as A.japonicum has. The description requires revision by the light of the 

new material from Kashmir. A. Henryi, Baker, from China, is doubtfully 
distinct. 


(To bd co/Uinufd.) 


THE FERNS OF NORTH-WESTERN INDIA. 

Including Afghanistan, the Trans-Indus Pbotected States and Kashmir 
arranged and named on the basis of Hooker and Baker's Synopiu Filtcun, , and other 
works, with New Species added. 

By C. W. Hope. 

( Continued from Volume XIII , page 671.) 

Part III.—THE GENERAL LIST— (continued). 

20. A. macrocarpum, Blume ; Syn. Fil. 227 and 489 ; C. R. 488. 
Athyrium macrocarpum Bl., Bedd. H. B. 165. 

Punjab :—0ha,nba : Chatrl Forest 7000', McDonell-; 5-9000', J. Marten; Simla 
Beg. —“Syree” Edgew ; Simla 5o-7000', seven stations, Gamble, Bliss, Blanf., Trot¬ 
ter ; Bhajji State, Bliss. 

N.-W. P. : D D. Diet. —Sow&rna Nala 4-5000', Mackinnon* ; Brit. Oarh —abpve 
Gninji 90d0', Duthie (once); Kuv.aun —Binser and Pindar 7-7500', Strachey ; ne*r 
Naini Tal, Hope 1861 ; Gori Valley 7-8U00’, Duthic 1884 ; Dhankuri Pass, Trotter 
1891 ; Shama 8000', Gori Ganga Valley 8,000'—11,OoO', Rachpula Pass, 6760' 
MacLeod 1893. 

Distbib. — Atia : N Ind. (Him.).—Sikkim and Bhotan 2-9000', very common i 
Assam—Khassi Hills 2-6000', very common. R. Ind.—“ very common on tLe W. 
Mts. above 8000'” ( Beddome ). Ceylon, Burma, Malay Penins, and Islea. N. China— 
Sbantnng Dr. Afaingay. Japan. 

Beddome and Clarke do not. mention this species as being fonnd to the 
westward of GarhwAl. Some of the Simla and Kumauu specimens have been 
tioketed var. Atfdnsor.i, Clarke, and being small and sharply cut look distinct ; 
but there are intermediate forms of all sizes and textures. MacLeod’s specimens 
from the Rachpula Pass, Kumaun, are large, tripinnate, stiff, with very little 
inminft in the frond : possibly they are A. foliosum, Wall. (No. 82, »n/ra), with 
sori larger than usual. Blanford says of the type, at Simla—“ very rare, I have 
never met with it myself. But it was colleoted last year by a Simla resident a 
little below the Simla bazar, I believe, about 7000', or rather lower.” And of 
var. Atkinsoni he says—‘‘ also very rare. I have found it only at the Chad¬ 
wick Falls at 5820 ft., and not at all during the last two or three yeare.” In 
1886 Mr. Bliss gave me a specimen collected by himself in Simla : this habitat 
was new to Mr. Blanford. Mr. Bliss’s diligeDoe since then has proved that A. 
macrocarpum is, to be found in several places all over Simla. Much of the 
Indian material is veiy simply cut and membranous, and looks very 
different from the stiffer and more compound N.-E. Indian plant ; but the sori 
are always much the same. Clarke’s variety l-pmnaia, from Assam. I should 

make a separate species. 
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t-^21. A. nigripes Bl. MSS., Aspidium n igripes Bl. Enom., p. 162. 
Aspl. niyripes Mett., in Miquel’s Aunales, Vol. 1L, 240, and Vol. IV., 1£9 ; 
Syn. Fil. 227 ; 01. Rev. 490. Atuyrium yiigripes Mett., Bedd. H. B. 166. 

Blume’s description, at p. 1G2 of bis “ Enumerate," is as follows : — 

•* A. fronde bipinnata rnembrauacea glabri-scula, pinnis petiolatis cblorgo- 
larnooelatis acutis, piunnlis subdecurreutibos cuneato-oblongis obtusiu- 
sculis, infimis sub-petiolalis profnnde pannarifid, is supcrioribus inciso-serratis 
confluentibns, sons costulis approximate, rachi glaberrima siipite trigcno 
iqfeme paleacco nig*o.” 

“ Crescit in paludibus inter mortes BuraDgrang et Tankuwan—Prahu Javee 
insulce . 99 

Mattenius, after giving the reference to Blume’s “ Emuneratio,says 

u Folia cum petiolo basi pncsertira dense paleato quadripedalia ; pinyur- 
inftriores 8 poll, longae, pinnule* infim® 2-3 poll., pinnatifida?, segmemis 
ovalibuK serrato-piunatifidis. Prostat lusus Joliis tri nec quadri-pinnatis 
oblongioribus augusiioribus, pinnnlarum 6egmenti6 ovalibus, mucronato-denti- 
cularis AUantoetia paltulosa (2ipp.)” 

The type specimen in the Kew Herbarium, whi. . ha Blunie’a ticket— 

‘ Herb. Lugd. Batav. Asplentum niyripes, Ja- .1 ** e,”«—is a small 
plant with erect black or dark-brown candex, biaci. *uots, and bases of stipes 
olothed with small brown sc ales : it has 6 fronds, with stipes G*7 in. long, as 
long as or longer than the fronds, straw-coloured, and naked except at base, 
bipinnate, pinn® few, secondary rhachises winged, lowest * inn® as long a .• v 
bxit froud not deltoid, pinn® not acuminate, pinnules narrowest at base, b i. 
rounded, very 6etulose. 

Some specimens from the Khasi Hills in Assam, 4-5000', from Clarke and 
Mann, agree with Blume's type specimen, and are also somewhat like my next 
species, especially in having setee on the upper side of the co6ta ; but they have 
much longer stipes than A. ten^Vum has, and the pinn® are short and not 
much acuminate. Mr. Mann has named one of these A. solenopteris Kze., but 
except for having more lamina it is identical with another he has named A . 
nignpes Mett. and some high-level plants got in Sikkim, for which Mr. Clarke 
has (in MSS) suggested a variety name, alpina, may be the type plant. -Bnt 
the bulk of the material in herbaria from the north-east and south of India as 
well as from the north-west, ticketed A. nigripes, is quite different from Blame's 
plant. The type plant has not been got west of Nep41, that I know of. Most 
of theN.-W. India specimens I originally had in my A . nigripes wrapper I 
have removed * Mackinnoni , Hope 5 and only f ve remain, of which only 
one, from ''amurn, somewhat bears out Blame's name and description by 
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having very dark-colonred wales which extend some inches op the 6tipe; but 
the rhachis and costa are not setnlose, and there are other material differences. 
These five N.-W. Indian specimens agree generally with the bulk of matt rial 
in herbaria which is named A. nigripes, but which seems to me not to belong 
to Blume’s plant; and I leave them here only to keep a place ope n for the 
species which has yet to be described and named. I cannot find a place for 
them under any other named species. They are— 

1. Punjab : Hazdra Dut. —Changlagali 7600', Trotter jno. 647, 1890. 

2. Kashmib : Gulmarg 76-8UOO', Trotter f888. 

3. & 4. Punjab: Chamba, McDonell 1 Simla Region —ridge east from Simla. 

8300', Hope 1886. 

6 . N.-W. P : Xu maun —Gori Ganga Valley—Bngdiar 10600', MacLeod 1893. 

/ 22. A. tenellum, n. sp. AUantodia tenella, Wall, in Herb. 1821, 
under Aspleruum tenuifrons, WalL Cat. No. 206. Plate IV. (See Part II., 
p. 529.) 

23. A. tenuifrons, Wall. Cat. 206. A. tenuifrons. Wall., Blanford in 
Journ. Asiat. Soc., Bengal, 1888. A. Filix femina, Bemh., Syn. FiL 227. 
A. Clarkei, W. S. Atkinson, MS., CL Rev. 489. A. myripes, Mett., var. 
0 Clarkei, BedcL, Bedd. H. B. 166. A. nigripes, Melt., var. tenuifrons , 
Wall., Bedd. Suppt. H. B. 83. Plate XXIT. 

The following is Beddome’s description of this fern, given in the Supplement 
to his Handbook. Except in two particulars—“ very like the type ”, and— 
“ not rooting at the apex ”—it applies to the plants I call A. tenuifrons , which 
are the same as Wallich’s tpye specimens in the Linnean Society’s Herba¬ 


rium :— 

•« Very like the type ” {A. nigripes) “ bnt fronds gradually attenuated 
towards the base, intermediate between the type and Clarkei, not 
nearly so narrow or elongated as the latter, and not rooting ac 
the apex ; the channelled secondary rhachis. the channelled midrib 
of the pinnae ” (pinnules ?), “ and sometimes the veins furnished 
with weak seta on the upper surface, as in the type and in Clarkei 
(which distinguishes this species easily from some of the varieties 
of Filix-femina). Referred in the synopsis to Filix-femina , and 
by Clarke as a synonym of Clarkei. Considered as a species by 


some pteridologists.” 

Panjab : CAamfta—Kalatop Forest 6000', McDonell ; Kullu 6-7000', Trotter ; 
Simla Regi'-n —Simla 7000', Hope 1671 and 1886, at the same station ; Gamble 

8000', 1878 ; 65-6000', Blanford 1886 ; Trotter 1887 ; Bliss 

N W P i D, D. Dut .—Jaunsar 6-8000, 1894 ; T. Oarh, 7000', Mackinnon. 1876. 

76oi, Gamble 1893 ; Kumaun, Davidson 1876; 4-7000', MacLeod 1893. 
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DieTBiBj-^.a : N. Ind. (Him,) Nepfil, Wollich ; Sikkim (A Clarkei) T. X; 
6.7000' IP. S. Atkinton and C. B. Clarke-, Assam (A. Clarkeiy-^a.^ Hills 6500', 
Clarke • 

Both Beddome and Blanford say A. tenuijrons does not root at the apex, as 
A. Clarkei normally does ; but I think it probable that sometimes it does so 
root, for not imfrequently the fronds bear buds or bulbils near the - apex, just 
as A. Clarkei does, which produce youug plants ; and if late in the season, 
from-decay, snoh fronds should bond downwards the buds or plants would 
have a chance of taking root, or—the young plants may drop off aud take root. 

I have a large frond collected by Mr. McDonell in Chumba, stipe 12 in-, frond 
27£ in. 1., which has produced a young plant at two inches from its apex, 
one inch in length, stipe and frond together,—an aerial growth. Another 
plant, collected in Kullu by Mr. Trotter, with five fronds, has two buds on 
each of three frouds, and two of these have produced aerial plants about 
half aa inch loDg. There are two minute bods on Gamble’s No. 6311 
from Simla ; and some very large fronds got in Tehri Garhwal by the 
Messrs. MackinnonB are proliferous, one having four buds. A frond from 
Kumaun (Colonel Davidson) has two buds, both of which have thrown out 
minute fronds. And, finally, Wallich’s speoimens of this plant, in the 
Herbarium of the LinneanSociety have bulbils and young plants: one plant 
has five or Bix young plants on it. These are named—some Aeplenium tenui- 
frons, Wall., and some— Allantodia dentieulata, Wall, in Herb. 1828. 

Mr. Clarke gives Aeplenium tenuifrens, Wall., Cat. 206 (part of type sheet) 
as a synonym of A. Clarkei (and also Allantodia denliculata Wall.), but there 
are suoh differences in the shape of the fronds and of the pinnules that I 
hesitate to say that they are the same specifically. Both seem to like a moist 
soil. Clarke writes of the rhizome of Atkinson’s plant—“stout, tufted, stand¬ 
ing 2 inches out of wet sand, with a cluster of stipes at the top, radiating 
round and rooting in a circle, at a radius of about 2 feet from the central 
rhizome : the sub-terminal rooting bad seemB always present in well-developed 
fronds ; rarely are there two rooting buds.” At my Simla station A . tenufrons 
grows in the bed of a torrent, and the caudex must often be under water in the 
rainy season. To make A. Clarkei a var. of A. nigripa seems to me, unreason¬ 
able ; but as it is not a North-West Indian fern, I am. not here conoemed in 
advocating it# olaims to be a species. 

I have already indicated some of the principal features of A. tmuifrms. It 
is stiff and upstanding, though young plants approach A. tenellum in habit. 
If plants of the latter species should be found much longer than I have seen 
(one or two large ones, e. g., Mr. Duthio No. 3684 from Kuntaun. the frond 
16 
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of which, without the stipes, is 2l£ in. 1. by only 4 ia. br.) and with a thick 
erect caudex, I might be disposed to unite the species, but—“as at present 
advised ”—I must consider them distinct plants. Perhaps the most decided 
difference between both of these species on the one hand, and A. nigripes on 
the other, at least after the shape of the fronds, is the absence in the first- 
mentioned pair of the mass of long, narrow, light brown scales at foot of stipes, 
which is a prominent feature of A. nigrijm. The scales in A. lenuifrons are 
dark brown, tapering to a hair point from a broad base ; and though they elothe 
the stipes of young fronds before the fronds uneurl, they soon drop ofT, leaving 
the stipes quite glabrous, except for one or two inches at the base, which are 
sparingly clothed. A large specimen of A. tetvnfrons in Mr. Bliss’s collection 
is quite dipluzoid ; and I see a tendency to that form of sorus in other speci¬ 
mens also. 

Air. Blanford evidently formed a strong opinion as to the specific difference 
between A. tmui/rons aud A. nigripes, and his remarks seem worth quoting in 
full ; but most of what he called A. nigripes, in the Simla Region, was my 
A. Mack-innoni : — 

a Mr. Clarke regards this as merely a form of A . nigripes. In this view I cannot 
agree with him ; dilfering as it does so greatly in habit and habitat, while neither 
exhibits a great range of variation. It i6 restricted to well shaded ravines, growing 
in the beds of streams at elevations below 7000 ft. The fronds, numbering 4 or 6 or 
more, furrn a circular tuft on the short erect rhizome. They vary in form from ovate- 
lanceolate to acute-lanceolate, and the width of my broadest specimen is less than 
half the length of the frond ; in the narrowest it is lt6s than one-fourth. The texture 
is thin and the upper surfaces of the partial rhachises ana cost® bear long-glandular 
filaments. The colour of the frond in the fresh state is bright green, forming a 
beautiful contrast-with the delicate pink tint “ (purplish sometimes) v of the rhachis 
and stipe. It is no doubt near A. Clarkei , and apparently grows in similar situations, 
but the fronds are broader and never root at the ends 

What Mr. Blanford styles long glandular filaments, and Colonel Beddome— 
weak seta’,, are called in the “ Sgnopsis Filicum ” —firm yellow spines or strigillaj. 
They seem to me to be quite soft, broadening at the base, and decurrent on the 
veins. Their function seems to me to be—to bother pteridologists. 

■jA. A. Mackinnoni Hope, in Jouru. Dot. March 1896, p. 124 : 

“ Rh. qnasi-erect, clothed, as is also the base of the stipe, with bright 
castaneous filiform scales. St. tufted, straw-coloured or pale 
brown, glabrous except near the base or with a few scattered 
scales for some inches upwards, 8-20 in. long. Fr. sub-deltoid or 
almost rhomboidal (lowest pair of pinnae slightly shorter than next 
pair above), 13-23 in. 1. (average of sixteen measured—18* in.) 
by 8-18 in. br. (average of twenty measured—12^ bipinnate, 
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glabrous. Finn, about 20 pai>*$, rarely more or less, distant, sub- 
pjitent or sending at an angle of l*ss than 45°, lowest few paiis 
sometimes widest at one-third from main rhachis, others hardly 
diminished towards bas-, and with lowest pair of pinnules some¬ 
times elongated, always accuminate, 6-11.V iiu 1. by 1J—3J- in. 
br. Pinnh. 20 or more pairs on longest pinnae of large fronds, 
cut away at the base on the inferior side, aud slightly auricled on 
the superior side, §—£ in. br. at base, cut down two-tliirds 
towards costa into 6-12 lobes with two or mo^e teeth each, 
gradually narrowing and sometimes blunt at apex, decurrent on 
rhachis with sometimes a broadly winged base. Texture her- 
Iwceous. Colour , when dried, pale olive-green. Ven. of pinnules 
pinnate, and veinlets forked in the lobes, pinnate in the lowest. 
Sori mostly one on superior veinlet of each lobe, near to or at some 
distance from costa of pinnule, but more numerous in lowest 
lobes of large pinnules ; involucre* large, straight, athyrioid, or 
hippocrepiform, and sometimes severed at the curve. Plate 
XXIII. 

“ Hob. Asia : Trans-Indus Protected State* Baraui 8600, Harrit* 1895 j 
Kashmir t W. : 6-10,000', Trotter 1888, MacLeod 1691, McDonoli 1802-98 
Duthie (eeveral stations) 1898. Punjab : Chamba— 7-9000',' Badon- 
Powoll 1879, McDoncll : Simla Region , 8200' and upwards, Blaoford 
1885, Hope 1886, Bliss 1390-91. N.*W. Provinces : Muasooree or neigh¬ 
bourhood, Her sc hel 1878,- Tehri Oarhtodl State 8000*, P.W. and V.A.; 
Mackinnon 1879 ; 10,000' Davidson 1675,; 8.9000*, Dnthie 1888 
7600, Gamble 1894 ; Kumaun s 9-10,000', Dnthie 1884. Bengal 
Sikkim, Phulloot 11,600', Levinge 1880 (Gamble's No. 8688). 

“ A large broad-spreading fem, with a long stipe, and when dried 
reminding one of Nephr odium marginatum Wall., and me some¬ 
times of N. ramosum, Hope. The scales at base of stipe are like 
those of A, nignpes Mett., but pale in colour, as is the frond. 
The sori do not lie in rows parallel to and near, the oosta, like 
those of A. nigrij.es, but are generally apart from it, ourving out¬ 
wards, and the involucres are generally muoh more curved. No 
doubt specimens of this fem are to be found in herbaria mixed 
with a. nigrip;8 t bub I think they ought to be separated. I 
erroneously entered it in- the Saliamnpur catalogue as A. sele- 
nopteris, Kzo., but I must now separate them, and I name the 
species after the brothers Maokinnon of Muasooree, in whoso 
collection I firet saw it, and whose specimens are the largest I 
have seen, .and also because. they have largely added to the 
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number of species of ferns fonnd westward of Nepal, and have 
found species which are absolutely new.” 

The above-quoted description was written in India for my paper on the 
“ Ferns of the Chitral Relief Expedition,” which was published in The Journal 
of Botany in March 1896. Since coming from India I have verified my 
surmise that specimens would be found in herbaria mixed with A. nigripes : 
those so found, and with other species also, in the Kew Herbarium, have now 
been separated. Earliest in date of collection is a sheet from Kashmir, Winter- 
bottom No. 34i>, 5th June 1847 ; and next comes one with a ticket—“ Ind. Or., 
Hook, til and Thomson, Coll. T. T. 28th August 1849, ” which has been 
marked by Mr. Clarke Aspl. mgnpes Mett. Sir W. J. Hooker had pencilled on 
the sheet—“ V. A. deoipiens, Mett. Aspl., p. 195, t. 6, figs. 9 and 10 , qaite 
accords.” These figures are like bits of my fern. There is another specimen 
of Dr. Thomson’s, dated 2nd June 1848, and one—‘‘ Kashmir, W. S. Atkinson, 
September 1874, com. C. B. C. No. 24177.” In the British Museum Herba¬ 
rium, among A. umbrosu/n , Sm., and A. anstrale. Brack., is another frond— 
“Kashmir—Winterbottom.” In Kew I also fouud two specimens from the Simla 
Region, of my own collecting in 1886, named by me A. nigripes ; and one 
from Hattu Mt. 9000', Collett 1885. In so naming this fern I then followed 
Blauford, who I believe followed precedent. It is, in greater part at least, 
his No. 42 (in List) Asplemum ( Athijrium) nigripes Mett., of which he says— 
“ The typical form of this fern is common in the partially shaded banks and 
hill aides, bu the uorthern face of Karaalhori and Hatu, at elevations between 
8000 and 9500 ft., but not nearer Simla. There are rarely more than 2 or 
8 fronds on the rhizome, and they are firm in texture and, in general, nearly as 
broad as long.” The position and shapes of the aoti and involucres, together 
with the total absence of aetoe on the secondary rhachises and costa?, are quite 
sufficient to separate this fem from typical A. ni gripes. Other records of this 
species, which have come to light since I returned to Great Britain are—The 
Kag&n Valley, to the westward of Kashmir, 5000', Duthie’s native collector 
1896, and Chamba 7-8000' (8 sheets), J. Marten 1897, both in the Saha- 
rappur collection. 

25. A. Filix-femina Bernh.; Syn. Fil. 192. A. Filix-femina, 
Bernh., C. R. 491, var. 1 , denliqera only. Athyrium Filiryfemina Bedd. H. B . 
168, and Suppt. H. B. 85, var 1 dentigera Wall. only. Polypodium dentig- 
erum Wall. Cat. 334. 

Forma typica. 

Afghan : 9-10^)00', J. E. T. Aitchison,,No. 830,1880. 

KaBhMIB : Sarpat>9500' MoDonell 1891 ; near Uurais and near Gulmarg 8-9000', 

Duthie 1899. 
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Punjab : Chamba.— Dalhousie 6000', Clarke No. 22540, 1874 ; Bara is ,000', Clarke 
No. 24111, 1874 : Herb. Hurt. Calcutta ; near Langcra 6000*, and below Sabrtmdi 
9500', McDonell 1882 ; Simla Reg. Hattu Jit. 9-10,000’, T. Thomson 1847. 

N.-W. P. : Kumaun—J. R. Reid 1886, in Herb, Saharanpur and Kew CDuthie's 
Nos. 6342 and 6285), 

Nepal W. : Opposite Budhi Village 10-11,000’, and Nampa Gadh 12 18,000', 
Duthie 1886. 

^ Forma dentigera. 

(sp.) Wall., including probably var. 3, attenuata, Clarke. Plate XXIV. 

Afghan, : 9-10,000', Aitch., No. 380, 1880, in Herb. Sabaranpur : var. attenuata. 
on ticket. 

Teans. Ikd. States : Baraul 85-10,000', Harriss 1895. 

Kashmir : 6-12,000', T. T., Clarke, Trotter, MacLeod, Gammie, McDonell, Duthie : 
common. 

Punjab . Hazara— Trotter, in list of Punjab Kerns ; Siran and Kag6n Vys. 
10,200*, Cbor. 10,00V, and Nila—Duthie's Collector 1896-97. CAam&o—Rivi Valley, 
8-10,000’, McDonell: frequent f; 10,000*, J. Marten; Rullu 6-8O00', Coventry, 
Simla Reg. north face of Kamalhori and Hattu Mts. 83 10,000’, Blanford, Hope: 
Bliss. 


N.-W. P.: D. D. DM. Jaunsar—Ohachpnr Peak 10,000’, Gamble, and HersoLcl 
in Herb. Hort. Sahar; T 6>arA.-9-14,000', Duthie; ATvmaun-Milarn 11,500' 
s. and W. 1848 ; R41am Vy. 11-18,000', and Byans-Napulcha 12,000',. Dmhic. 

Dibtbib. (.Forma typica ), America'. Sitka and Labrador to Canudu, British 
Columbia, and United States • Cuba, Caraccas, and Venezuela. Europe : Throughout 
the continent from Lapland, Russia and t candinavia to Spain, Portugal, Italy, Greece, 
Crete and the Caucasus. Asia C/ormo dentigera ) Sikkim 10-13,000', rare : collected 
there by J. J) Hooker and C. B. Clarke. Kamschatka, and Japan. Afr. , Azores 
and Macaronesia j Algeria; Kamerun Mte; Abyssinia; Natal. 

a FUicum ^ expressly stated that the European form of 

A. Ftlix-ftmtna has been got in the Himalaya, and the following Indian names 
Me given as synonyms, namely, A. peciiratum, Wall., A. lenuifrom. Wall., 

A -“d A. P ,,Uferwn, 

"rt, f “ Id °' “d Beddunre, that tie two iL oi 

ST, * 1 'V »d tht to hit Supple- 

7 tljL h a ^ A ‘ BI1 der A. mgrip", and 

A.U,Mum under A. ?«in<Kw n . I find that there are left in the •• Stnopaia ” 

asfcd'an njMUfe, of A. only A. gracl. Don. and A ySTali! 

(3' 1 ’ hi ° b ta " 1 "* n speotali » s todia, oolLed 

™ h J 1“ tow yearn ago I agreed with Mr. Clarke that eiaetly the typical 
form had not been found hr India. Bnt latterly while 1 JL am T? 

frem Ka * mir ’ ohai " ba - Kumam > w2 

a uhnngeTS "T* 
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as an Indian fern, though a rare one. I have since found other Indian 
specimens of the typical plant at Kew. Most of the seven varieties which 
Clarke adopted or set up have already been upset or reduced to other species of 
Alhyrium , and his var. 1 , den tiger a ( Pohjpodivm dentigerum. Wall. Cat. 334), 
I cannot distinctly separate from the type, the only real differences being in 
the shape of the pinnules, which are more equal-sided and less pointed than are 
those of the type, and in the cutting of the segments, which in dentigerum are 
always sharply toothed. I have seen the latter plant growing in the Simla 
Region, and at first I thought it was distinct ; but I had no living specimens 
of the type with which to compare it. The type plant has not yet been found 
in the Simla Region by me or by any other collector in recent times ; though 
there is a specimen of Dr. Thomson’s in Kew marked as from Hattu Mountain. 
Without taking into account sports and cultural varieties, there is so much 
variation in individuals of A. Filix-femina found in Europe, that I could not 
expect European pteridologists to agree with me were I to separate A. dentigerum ; 
but the fact remains that it is the common Himalayan plant, and that it does 
not vary, except in size. The smaller, and sometimes narrower-fronded, plants 
are Clarke’s var. attenuata of the type. 

c/26. A. rupicola, n. sp. Plate V. (See Part II., p. 531.) 

27. A. Du.th.iei, Bedd. in Journ. Bot. vol. XXVII., No. 315, Mar. 
1889, p. 72 ; Baker in Ann. Bot. Vol. V., No. XVIII. Bedd. Suppt. H B. 
24, under AlJiyrium. Plate XXV. 

I quote Colonel Beddome’s description :— 

“ Athyrium Duthiei Bedd. Rhizome wide-creeping, black, nearly naked ; 
stipe 3—4 in. long, furnished with a few ovate or lanceolate 
deciduous scales, glabrous, pinkish ; fronds narrow, ovate-lanceolate, 
about 12 in. long by 3—4 in. broad ; pinnae lanceolate, alternate, 
about 20 on each side ; lower ones gradually reduced, the central 
one8 i*_2 in. long, *—£ iD. broad, pinnatified nearly or quite 
to the rbachis into sharply-toothed obova'.e or lanceolate lobes 
about two lines broad ; texture herbaceous; rhachises glabrous, 
pinkish, furnished with a few deciduous large lanceolate scales ; 
both surfaces glabrous ; veinlets forked ; sori asplenioid or bippo- 
crepiform, 6—8 to each pinnule or lobe, i. e., 3—4 on each side 
on the lower veinlets midway between the edge and the midrib. 

“ Collected by Dr. Dutbie in the N.-W. Himalayas, No. 389, 
Gangotee ” (GaDgotri ?), near the source of the Ganges, No. 392 
under Srikanta 12-13.000'. No. 3667, at Ralam Glaoier, Ku- 
* maun, 12-13,000 1 . 



J- N. Pitch de). 
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1 half of Frond, nat. aize. 

2 Rhizome, natural size. 

3 Rhizome of another frond. 

4.& 5. Scale fr<Jm rhachia. nat. size, 
and enlarged 8 diam. 


DUTHlUl Bedd. A.c. Chowdhary K*. 

6. Portion or same aoale, 30 td-1. 

7. 0-& 9. Scale from Rhizome, and 

enlargements 6 & 20 diama. 

10. Portion of Pinnet, enlarged 8 diam. 
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“ It is very similar in cutting to Lastrea Brunoniana. Dr. Dmhie’s 
three specimens had been sorted into that packet at Kew, where 
they were detected by Mr. Hope.” 

The entries in the rfaharanpur Catalogue are :— 

N-W. P. : T. Garh. —Ganges Valley, Dothie No. S89, Ang. 1883 ; Lekhnn Gddh 
under Srikint* 12-13,000', Dnthie No. 892, Ang. 1883 ; Brit. Gorh .—“ amongst 
bushes ”, near Kuari Pass 13-13,000', Duthie No. 61C5, Sept. 1886; Eumaun-ue&i ltd- 
lam Glacier 12-13,000, Duthie No. 8667, Aug. 1884 (Specimens from Tehri Garbwd, 
and Kumaun were contributed by Mr. Duthie to the Kew Herbarium). 

Distbib. (as new known)-Aiia: N. Ind. (Him.) Sikkim Ta-ne-doo Dr King’s 
Collector, No. 4464, Aug 1877, 2 sheets—no rhiromes, and Gocmthang lb, 000 ’ Dr 
Bing's CoHector, July 1888. 2 sheets. Bhotdn-Jongri, Dr King's Collector. Aug. 
1887, 1 eheet, with rhizome. 


I “ detected ” tins Athjrium some years before I showed it to Colonel 
Beddome in the Kew Herbarium ; but I had not then began to w.ite about 
Ferns. The creeping rhizome is a very characteristic future of the plant 
The frond diminishes in width from the middle very gradually to the tip • X 
Brunonianum maintains its middle width of frond to within a few pinnae of' 
the apex, and is then suddeuly rounded off. A. Duihiei is glabrous except for 
a few scattered scales on the main rhachis : X. Brunomamm is sl.ag-v on 
stipe and mam rhaohis almost to the tip. It has been thought thaTthc 
shagginess of the last-mentioned fem and its congener, X. barbu.eivm Hook 
!s a natural protection agamst the cold of the high altitudes at which they 
grow; but A. Duihiei grows as high up, and yet is remarkably glab.ous U 

it always grows among bushes, as in one instance at least -Mr. Duthie fou'nd t 

growing, the scaly clothing is not so necessary 16 

the^o^r * WhiCh h8B b - “ I now to add 

Kumaun B. Blinkworth 1827 : 2 fronds, wth incomplete stipes and no 
rhizome : one with a Wallich’s ticket “ denlioerum Wuii-• ^ , d 

riam which was amo^ T & Z ““ K<SW Herba ' 

f rond of forma dmtigna. Wall., with Wallich’s h^ ° D * ^ ““ mcom P lete 


{To be continued.) 



THE FERNS OF NORTH-WESTERN INDIA. 

Including Afghaniston, the Trans-Indus Protected States, and Kashmir : 
arranged and named on the basis of Hooker and Baker's Synopsis Filicum , and 
other works, with New Species added. 

By C. W. Hope. 


(Continued from page 127 of this Volume .) 

Part III.—THE GENERAL LIST.— (continued. ) 

Asplenium schimperi, A. Br. ; Sya. Fil. p. 480 •, Blanford in 
Journ. Asiat. Soc., Bengal, Vol. LVII, Part II, No. iv, 1888. A. fihx-femina, 
Bemh., var. 8 (c C. B. Clarke’s vars.), Schimperi (sp.), Mong.; Fee, GeD. 
Filic. (Polypod), p. 187, Clarke et Baker, in Journ. L. fcoc., 8-12-1888. 
Athyrium schimperi, A. Br., Bedd. Suppt. H. B., 36. 

Pdnja b : Hazara —TbandiAna 8500', Trotter. 

-v Kashmir: Basaoli 6000', Clarke No. 31695, 2G-9-'76 ; Rattan Pir 8000', Trotter. 

Punjab: Chaviba —Kajidr 7000’, Clarke No. 24038, 1874 ; 7-8500', McDonell ; 
6-9000' J. Marten, 1897 ; Simla Reg. —T. T. Bates ; Simla anil along the ridge 
eastward S-10,600', common. 

N.-SV. P.: D. D- Diet. —Jausdr—Duthie’s Collector ; Mussooree and Landonr 
6-7000' and upwards, very abundant; T. Garb. 8-9000', Duthie, Aumaun 


6-11,000', common. 

DISTRIB._ Asia : N. Ind. (Him.) Sikkim—Yakla, T. T. ; Dfixjiling 7200', Levinge, 

Gamble. Centr. Ind.—Rdjputana—Mt. Abu, Duthie No. 6794, 1887. 

The Messrs. Mackinnon were, I believe, the first to hint that-this fern was 
found in India, for in 1879, on getting the second edition of the “ Synopsis 
Filicum ”, they thought that, from its widely creeping rhizome, the fern so 
common in Mussooree must be A. schimperi which was therein described, and 
they named their specimens accordingly. In Mussooree this fern grows in 
lar-e beds. Some years later I mentioned the Mackinnons’ opinion to Mr. 
Levinge, and I believe he and Mr. Blanford agreed it was correct, and worked it 
out when they retired from Government service and went home. Hence, prob¬ 
ably the entry of Simla as a habitat, on Blanford’s authority, m Clarke and 
Baker’s paper in Journ. L. Soc., 8-l2-’88, though why Mr. Baker should have 
given in and withdrawn the species he admitted in the second edition, “ Synopsis 

Filicum ” I know not. These authors say, under A. filxx-fermnaj— 

Adde var. 8. Schimperi, sp. Mong., Fee, Gen. Filic. (Polypod.), 
p. 187 ; rhizomate horizontal elongate. 

“ Simla, H. Blanford. . . . . 

« Exempla, a H. Blanford communicata, cum Abyssmicis ommno con- 

gruunt; H. Blanford autem exempla misit aha quorum rluzoma 
abbreviatum stipitibus contiguis.” 
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From the last clause of the above, and also from what Bianford say9 in hi3 
“ List ” as to the fronds varying from lanceolate to deltoid lanceolate, I think 
it evident that these three authorities included, under A. schimperi, A. rupieola 
Hope, though it has a very different root-stock. The rhizome, or sarmenlum , of 
A. schimperi is widely creeping and brandling, and, where its growth is not 
impeded by circumstances, the fronds spring up quite apart ; bnt A. rupieola 
grows in isolated plants : the candex is thick and erect, or sometimes procum¬ 
bent, and the stipes are always densely tufted. 

The rhizome of A. schimperi is densely clothed with bright-brown narrowly 
lanceolate-acuminate scales; those at the base of stipe few, and darker in 
odour. Bianford rightly says that the basal portion of the stipe is dark- 
coloured, though 1 should say purplish browo, rather than deep purple. 
Beddome rightly corrects Baker in saying that the frond is only bipinnate— 
tripinnatifid, or sometimes only bipinnatifid. I have both these for ma grown 
on the samo rhizome, and the catting of their pinnules is very different. 
Beddome is incorrect,’I think, in saying that the frond is “lanceolate, 
gradually reduced below ” : the shape may be called broadly lanceolate-acu- 
minute, somewhat truncate at base : Bianford notices this. The rhachiscs of the 
pinnm are winged, with an actual interruption of the wing only in well devel¬ 
oped fronds; and the pinnules are deourrent both ways on the rhachis, so 
that the fern is only just bipinnate. Even in the largest Indian fronds the 
wing is sometimes unbroken, and it is continuous in the reduced basal pinnm 
even when broken in those above. The basal pinnm are apt to be sterile, or 
partly so, at their bases. 


The specimens of the African and Indian plants in Kew do not exactly agree ; 
and I have noted that the only specimen in the Calcutta Herbarium so named 
(before I pioked out Indian ones in 1896), from T. Moore's Herbarium, ticketed 
Africa, is different from the Indian plant iu cutting and that the pinnm are 
opposite. That specimen has no rhizome. But the Indian plant may stand 
as A. sthmperi until the African plant is better known. 


29. A. peotlnatum, Wall. Cat. 281, as to type sheet only. A. JUkz* 
frnina, Bemh. (an E. Indian form of), Syn. Fil. 228. A. JMx-femiw var 2 

°* R - 492 - Ath,jriUm ***** 2 , pectinaia, 

Wall., Bedd. H. B. 169. Athyrium pectmatum, Wal].,Bedd. Suppt H B 86 
Punjab : CTiam&o-Bavl Valley, Sao Valley and elsewhere not specified ’ Mc- 

*Z*i*k* rm ’ Tr ° tter ! SiWla **- 4a0M °W. common » in and 


N.-W. P. :D. D. Diet .-Ia the Du-2500', Mussooree 4-6000* : plentiful in aaveral 
places ; 7. tfurA. 4-6000', Duthie, Gamble ; 4-TOOO' fluent 

B “^-ndth Mt. 4.4600- 
2. 7, C. B. Clarke, F. H. Ward in Herb. Ret, A. Campbell. 

9 
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I have been disappointed that Mr. Baker has not admitted this plant to 
specific rank ; but possibly he has not seen the rhizome which is as widely 
creeping and branching as is that of A. sehimperi —a character mainly founded 
on to distinguish the latter species from A. filix-femina. This radical 
difference in root-stocks in ferns is a distinctive character that seems to be quite 
unsurmountable. Possibly, accidental plants or cultural varieties of A. filix- 
femina may be found with cutting like that of A.-pectinalum, but they cannot 
have a creeping sarmentum. Clarke’s figure, Plate 68 of his “ Review,” 
shows the cutting of the frond well ; but, without the rhizome, which he does 
not even mention, it gives no idea of the appearance of the plant. Beddome’s 
description in his Supplement should be referred to, but his B. tenellum , 
F. S. I., t. 154, which seems to show an erect caudex, cannot be this species. 
Sometimes, perhaps, fronds spring in tufts from the creeping rhizomes. In 
large specimens the lower pairs of pinnae get very distant—four inches and 
more apart. The plant is very tender, succulent, and brittle in life. The sori 
are generally very minute, but the cutting of the plant is so fine that there is 
no room for lr.rge sori. The contrast between the habitats in Sikkim—on dry 
burning slopes to the South, according to Clarke, and, in the Simla Region, 
in damp ravines, according to Blanford, is very great. The plant, as I know 
it, grows longest in rich soil in the shade ; but I have seen it doing well in the 
open, and even on dry rocks, though stunted. 

30. A. oxyphyllum, Hook ; Syn. Fil. 228 ; C. R. 493. Athi/num 
oxyphyllum, Bedd. H. B. 170. 

N.-W. P.: Garhxcal—fide Clarke in “ Review Xumaun—Naini Tal, DavidsoD 
1875, in Herb., Hort. Sahar.; between Dandih&t and Karela 6-6000', Dathie No. 8170 

1884 ; MacLeod 1893 Cno locality stated). 

Distbib. — Asia : N. Ind. (Him.) Nepil to Bhut&n : “very common from Nep&l 
eastwards « C Clarke ) ; Assam—Khasia 8-6000', common, Kohima 6000', Clarke. 

This seems to be one of the rarest ferns in North-Western India—only twice 
or thrice collected, so far as I know. MacLeod’s specimens in my possession are 
very small, simply pianate, with no involncres. Another small frond, from t e 
same sou'ce, may be different : it is truly lanceolate, and the segments are com¬ 
pletely covered with ripe sori, among which large reverted involucres are copious y 

present. 

Ss\. A. fimbria turn, Hook. ; Syn. FJ. 229 ; C. R. 494. Athyrium 
fmbriatum, Wall, (under Polypodium) Bedd. H. B. 172, and Suppt. H. B. 
87, var. squamalum. 

KA6HMIB : Sarpat 10,000', McDooeU and McLeod 1891 Water-ehed between 
Jhelum and Kishcnganga Valleys, common at 10,000', never lower : on nortn slopes 

only ” (MacLeod). E. Kashmir — fide Clarke in “ Review." 

Punjab: Chamba-S&re. 11,000', Clarke No. 24162, 1874, in Herb. Kew; Rav 
Valiev 8000% McDonell, 10,000% J. Marten 1897 ; Kullu— 8-10,000', Trotter ; a 
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.ritati' —8-10,000', Trotter; Simla Reg. Jual State, Chor Mt. 10,000', Collett; Ridge 
♦•ast of Simla 83-10,000', Collett, Hope, Bliss ; Bia6hir—KashuDg (or Kasong) Foreat 
9500', Lace. 

• N.-W. P. s D.D. Diit. —Jaunsar : Dcoban 9000’, Herscbel ; T . Oarh , Nig Tiba Mt. 
9000', Mackinnons j Ganges Valley 9-12,000’ and Jumna Valley 9-10,000', Duthie|; 
Brit. Oarh. —above Bamri 8-9000', Duthie; Kuvtaun —Guinji Pass 8000', Davideon ; 
5 stations 7-10,000', Duthie. 

Diet bib.— Alia ; N. Ind. (Him.) Bhotin. 

Beddome, in the Supplement to his H andbook, has rightly added to the 
description—“ root-stock creeping, fctipes solitary, distant,” which character 
distinguishes this species from the next. So do the scales at base of stipe. In 
A. fimbriatum, as the “ Synopsis ’’ says, these are dark brown : in A.foliosum 
they are bright chesnut, and much more numerous. 

I have gathered this fern only in the Simla Region, and at the time, follow¬ 
ing Stanford, I understood it to be Clarke’s A. Atkinsoni, var. Andersoni ;but 
I never could separate thut fern from A. fimbriatum. Blanford has it under 
Clarke’s variety. 

On a sheet in tho Saharan pur Herbarium, from British Garhwal, I find a 
note by Mr. Duthie —“ used by Paharis (Hill men) as a remedy for snake¬ 
bite ”. Doubtless : bnt would it not be as useful to use a snake as a remedy for 
the bite of a PahAri ? 

'-'^32. A. foliosum, Wall. Cat. 339 (or 359) ; Bedd. Suppt. H. B. 87. 
'* Root stock erect or subereot, stipes approximate ; rhachis with a gland at the 
axis of the pinna} ; stipes and rhachis often red ; fronds up to 3 feet high ; 
primary pinnse 5—8 inches long, generally about 1$ broad, but varying from 
} inch to 8 inches; lowest secondary pinnule on the superior side of the 
pinnte always more or less elongated and often double the size of the others ; 
lowest superior lobe of the pinnule also elongated ; sori striotly athyrioid. Bedd. 
F.B. I., PI. CCXCV, Wall. Cat. 339, first sheet in Linn. Herb, (the second 
being Alhyrium macrocarpum). Clarke, pL 62, tig. 1, (spharoptaroides) a good 
figure of this plant, but scarcely showing the enlarged lowest secondary pinnule 
at the superior base of the pinnaj which is most oharaoteristio of this fern. 
This must, I think, rank as a species, being nearer to macrocarpian i.han to 
fimbrmum. 

The above is Colonel Beddome’s description. 

Punjab : Chamba—U&vi Valley—near Langera 6000', MoDoaell(in Herb.Gamble); 
Xangra Vy. Dhanns&la 10,000', Clarke Noe. 28984 and 24361; Simla Reg. 

“abore Simla," Batee; Ridge east of Simla 8000', fids Beddome; between 
Nagkanda and B&ghi 8500’, Hope. 

N.-W. P.: Oarh.— Dr. J. L. Stewart j T. Oarh. N<kg. Tiba Mt 9000', Mackinnons 
1878-79; Brit. Oarh, 8-9000’, Dnthie No. 6162, 1886 ; ^w.naua—Wallich in Herb. 
Kcw: Salimundi Pass 8000', S, and W.; Forest near Sosa 8-9000', Duthie 6256', 1886 ; 
Summit of Dhsukuri Pass 10,600', Trolte? No. 782,1891 j Hangalia Gor-ridge above 
Bfati, MacLeod 1898. 
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T^istrib. A am : N. Ind. (Him ) Nep£l— Wallich ; Sikkim-^ r J,». 

As Beddome say?, this fern is nearer to A. macrocarp um ihan to ^ fim- 
bnatum as to cutting; but the different rhizome at once separates it 
from both; and the smaller, often very minute, son show that it is not 
macrocorpum. I separated, as this species, some specimens in Gamble’s Her¬ 
barium, from Sikkim and Bhotan, named A. macrccarpum and A. fim- 
natvm the smaller sori being sometimes the chief guide; and some of these, 
and also McDonell’s from Chamba, are hardly bipinnaie. One Chamba plant, 
with fronds only 9-10" long, is tripinnatifid only near the base and I 
was nearly descrying it as a new species. Others, again, of the eastern spe¬ 
cimens, are almost quadripinnate. The fern is, I think, never flaccid and 
membranous as some forms of A. macrocarpum are. The stipes and rhacbises 

are wiry, though slender. The cutting is very defined and eleeant : the 
sori copious from base to tip. 

As to dimensions : my specimen from Tehri Garhwal, given mo by the 
Messrs. Mackinnon, is a portion—the 3£ lowest pair of pinnae, I think—of a 
very large frond ; the width is about 20£ inches, and the second lowest pair 
of pinnae 10 inches long (each) by U inches broad. The frond must have 
been 6 feet, includiug stipe—twice the limit Beddome gives. 

[A. procerum y Wall., Cat. 2203 (A. wnbrosuin, Sm., var. procerum, Syn. 
Fil. 489), said by Mr. Clarke and Colonel Beddome to be very common in the 
Himalaya, from Kumaun to Bhotan, has not been got west of Nepal, that 
I can see.l 


Subgeuus DrPLAZiUM, Swartz. 

33. A. longifolium, Don; Syn. Fil. 234; C. R. 478. 

Diplazium loagifolium , Don ; Bedd. H. B. 179. 

Punjab: Chamba —McDonell, in list of Ferns identified at Kew ; not seen ; 
Simla Rorj.y Simla and neighbourhood 45-5500', seven or eight stations, Edgeworth, 
Bates, Fielding, Gamble, Blanford, Hope, Bliss. 

N.-W. P. : D D. Diet. —Mussooree, rare, Duthic 1877, Mackinnons 1878-79, Hope 
1881; Kumaun— near Naini Tal, Hope 1861, Major Buckley, 

DISTRIB .—Aeiaz N. Ind. (Him.) Nepal, Wallich ; u very restricted in area and 
nowhere common'* (Clarke in u Review ") ; Sikkim—in Herb. Camblt % com. Levingc. 
Manipur 6-7000', Watt. 

This is undoubtedly a Diplazium , as Diplaziums go, and Mr. Clarke has, 
since the publication of his 44 Review ”, in which he placed it under Euas- 
plenium , admitted it to be so, in the paper written jointly with Mr. Baker, 
Journ. Linn. Soo., 8th December 1888, in which it is said— 44 In exemphs , a 
H. Blanford communicatis , ./. G. Baker paucos soros diplazifcrmes invtnUit 
Mr. Gamble has a specimen from Bland ford with two or three diplazoid sori 
on it ; and i have two or three fronds from Mr. Bliss on which doable sori are 
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not infrequent: but the paired sori are never of equal length. Bed dome’s limi¬ 
tation of the sori to the lowest vein of each group does not hold good with 
regard to Simla and Mussouree specimens; from some of these there are 
numerous cases of short sori in or near the lobes on the other veinlets. And 
his figure does not represent these specimens when it showo the lowest supe¬ 
rior auricled lobe bare of sori, for in some cases I see a double row of sori 
in the auricle, consisting of 2—4 pair6 on either side of the main vein. The 
auricle (and sometimes the next lowest segment) has a tendency to be free 
and in one of Mr. Bliss’s specimens it is quite so, and even petiolate 

A. japonicum. Thumb. ; Syn. Fil. 2S4 ; C. R. 498. Diplazium , 
japonicum , Thumb., Bedd. H* B. 180. 

Kashmir : Coll. Mardan Ali, 1854, in Herb. Hort., Sabaranpur; Pan jab 63-5500'* 
Kishenganga Vy. Keraa 6500', McDonell Noe. S3 and 34, 1391. 


Punjab : Chamba —Kalatop Forest G000', McDonell 1881, Kangra Vy. 

Edgew., in Herb. Hort. Kew.; fide Trotter in List; Simla Reg .—Simla 6000', 
Blanf.y Bliss. 

N.-W. P. ; T. Garh.—Bhatauli 3-4600', Herschel, MackiDnone, Hope ; Eumaun — 
Edgew., Lev., S. Sc W.; between Ramgarh and Pcora, Hope 1861; Booreydar, David¬ 
son 1876 ; Hawalbagh 4000', Trotter 1891. 

Dibtrib. — Asia : N. Ind. Assam—Kbasia 3000', abundant, ClarJce; Bengal— 
Chittagong 200', common, Clarice . S. Ind.—Madras Presidency, on the W. Ghdts ; 
Nilgiria 7000', Pnlney Hills 7000'; Tinnevelly Hills ; Jeypore Hills, west of Viraga- 
patam, 3-4000' ( BeJdome in H. B.). Manipur, Clarke . Burmah, Malaya, China. 
Japan. Polynesia. Australia. Queensland and Norfolk Island. Aft. : Bourbon. 


I would add to the description of this fein that the fronds of the N.-W. 
India plant are dimorphous, i>., these are fertile fronds which have long stipes, 
and sterile ones whioh have short stipes. The long-stiped fronds are always 
fertile, and the short-stiped—never so. The sterile fronds are generally 
broader in proportion to their length than the fertile are, and the pinnro 
also sometimes broader. A length of rhizome, with both sterile and fertile 
fronds on it, should always be gathered, or a correct idea of the species will not 
be got. I feel sure Beddome is wrong, as to the N.-W. Indian A. japonicum 
at least, in saying that the rhizome is “ creeping or suberect.” It is really 
always widely-creeping and branching, and sometimes very slender • but 
occasionally several fronds, sterile and fertile, are thrown np rear each other in 
an apparent tuft. On some fronds few diplazoid sori are found ; and I have 
sometimes seen hippocrepiform sori, m., with involucre crossing the vein 
unbroken and continoing down the other side of the vein for abouo half the 

Sf 1 ft ^ haVe Mata cr «aing- Other variations in the sori could be 

crteA I do not consider this species to be much more of a Diplazium than 
A. tJielyp ter odes and A. McDoneUi are. 
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Under the head of “ Distribution ” the Synopsis gives the Himalaya gener¬ 
ally, and the other authorities give Nepal ps the Eastern limit ; hut the'same, 
comparatively glabrous, plant is got in Sikkim, for in Mr. Gamble’s collection I 
find three sheets from Goke and Singtam (Darjiling) and from the Jeylep 
Road ; and there is also a sheet from Manipur—Nonjaibnng 750', Clarke 
No. 42338, 1885. 1 have a specimen of Clarke’s from West Manipur 1000', 

1885. D. lasiopter s, Kunze, which Clarke, and (whom following) Beddome, 
unite with A. japowcum, is rougher and coarser looking, and D. thivailesu, 
Br., and A. decussatum, Wall. (D. pohjrhizon, Baker), though also so 
united by the same authorities, seem to have their differences. Beddome’s 
figure, F. B. T. 21)2 of the latter, shows an isolated plant with an erect caudex, 
but he says he has found typical aecussatum with the rhizome creeping, though 
it is generally erect: this shows that he has confounded two distinot species, 
for this statement involves a physical impossibility. A fern with a slow grow- 
ing, erect caudex may be fixed in a recumbent position and then grow hori¬ 
zontally ; but that is quite a different case from that of a plant with a thin quick 
growing rhizome sarmentum which creeps and branches underground, and 
throws up fronds at intervals, forming a bed. But as no one has attributed 
any of these three similar plants to N.-W. India, I need not further deal with 
them. 

35. A. torrentium, 0. B. Clarke in “ Rev.” 500, f. 64 (fig. 2 excluded) ; 
Journ. Linn. Soc., 1888, 

Punjab: Simla Reg.— Near Simla M either Chadwick Falls at 6800? or Sam61i 
NAla at 4500', Blanf. 

Distbib .—Asia : N. Ind. (Him.)—Sikkim, “on margins of torrents, rare,” 
Clarke. 

Blanfcrd, who figures a small frond of this (PI. XVI., Journ. Asiat. Soc., 
Bengal, 1888), says he gives this species on Mr. Clarke’s authority, but he had 
regarded it as merely a simple form of A. poltjpodioides, Mett. Clarke and 
Baker have given Simla, Alt. 6000 ped., H. Blanford, as an additional 
habitat, in their joint paper referred to above. The specimen is in Kew. 
Beddome seems to consider this plant as merely a variety or form of A, poly- 
podioides. 

* 36. A. polypodioides Mett. ; Syn. Fil. 288 ; 01. Rev. 501. Dipla- 
eium pvlyjwdioides, Mett., Bedd. H. B. 184. 

Kashmir : Clarke; Trotter in “ List”; McDonell in Herb., Gamble. 

Punjab : Hazara— The Gullies 70C0', Murree 7000', Trotter. Chamba— S-7000', 
Clarke; McDonell; Trotter 6000'; 6-10,000', J. Marten 1897 ; Kullu— Trotter, Coven¬ 
try ; Mandi State —7-8000', Trotter ; Simla Reg. —4-6000', common abont Simla; 
Pabar Vy. Edgew. ; Kundwar—Dr. A. Grant. 
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l&Q. Rhizome' of Kashmir specimens. natural »ixe. 

3. Rhizome and base of stipes of F.s.em Punjab 
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N.-W. P. : D. I). Diet .—Jaunsar 6-7500', Gammie, Gamble ; Massooree 66*6500" 
common; T. Gar/i .—4600'-12,C(j0', Pnthic, Gamble ; Brit. Garh .—7-8000', Dnthle ; 
Kumaun —4—8000', common. 

Distrib.— Asia : N. In.L (Him.)—Nepal!; Sikkim and Bhotan, 2000'and upward, 
very common; Assam—Khasia 2-6000', very common ; Kohima 5500', Clarke. S. 
Iod.—W. Forests up to 0000'. Ceylon. Malaya. Australia. 

This fern varies much in size and cutting, and also in length of son, but 
I think all the N.-W. Indian plants are the same. On seeing them growing 
in many places, in the Simla Region, Mussooree, and Kumaun, it never 
struck me that there was any difference. Gamble hits named his “ No. 26097, 
Jaunsar 7000',” Diplazium tatifolium ; but the venation is quite different in 
the two species, and attention to that distinction should prevent any con¬ 
fusion. In all the specimens of A. latijolium I have seen the vein lets are 
simple, though Beddome says simple or forked ; the veinlets of A. polypodioides 
are always forked. The venation of Gamble’s plant from Jaunsar is that of 
A. polypodioides. Specimens from Simla, marked var. 8, svblatifolia , Clarke, 
also have the venation of the type. This being so, I cannot understand why 
Clarke says—“ This series of plants distinctly approaches A. latifolitm nor 
why Beddome says—“ His (Clarke’s) variety sublalifolia runs ioto latifolia, and 
rather belongs to that species, if the two are really distinct, which is very 
donbtfnl. ” 


The involucres of A. polypodioides are very fugacious, and I believe they 
are sometimes absent in an eaily stage of growth. Both Levinge and Trotter 
were tempted by this to think of Gymnogramme. The Mackinnons have 
shown me plants in cultivation whioh were quite exinvoluorate. The young 
fronds are edible. Trotter says the Pnnjab Hill people eat them like spinach, 

and call them Kasmor. About Mnssooree, also, the fronds are eaten, and called 
tingra. 


A. squamigemm, Mett., in Miguel’s Annate, Vol. II. 289 - Svn 
Ffl. 287. Plate XXVL • * 7 ‘ 

KABHHIB : Kishenganga Valley, Keran Nila 8000*, McDonell. 3rd September 
1891; Kajliban, in moist forest, Duthie, No. 13630, 1893 ; below Gnrais^OOO' 

McIWl ^I894 4100 ’ 39th Sept6mb6r 1898 ; Ka0hal 8 ° 00 ' and Donari Niila 


PUNJAB: Chamba State 8000', J. Marten 1897; Simla Beg -Giri Valley in 
Baiengarh PoreBts 6500', Gamble, July 1898. y ’ 1 

Kathi 7800 '» S - W ’ i Dipl- No. 4 on ticket - Pindar 
Gorge—Khati 7000*, Trotter, 9th September 1891 . ' nd * r 

Dust bib. Asia : China Palung District, Henry ; Ssechwau (Omei^ Faber 
lebold, Oldham, Bobinson, Bissett, Maries, Hancock, Dickins, Fanrie. 
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I noted this fem as being new to me in Mr. Trotter’s collection made in 
Kumaun in 1891, and brought by him then to Mussooree, and soon after¬ 
wards I received a specimen from Kashmir, collected by Mr. McDonell, as 
it turned out, six days before Mr. Trotter got his specimen, and, though they 
somewhat differed, I referred them to the same species. I described and 
named the plaut as A. Trotten, under the impression that Mr. Trotter was 
the first to gather it : there was already an A. McDonelli , Bedd., and Mr. 
Trotter well deserved the compliment. I sent the description to a London 
botanical periodical for publication, but it never appeared. As will be seen, 
however, from the entry above, under the habitat “ Kumaun ”, both Trotter 
and McDonell mast yield place as discoverers to Straohey and Winterbottom, 
who found the fern in 1848, at what is probably almost exactly Trotter’s 
station, there being only a difference in the spelling of the vernacular name 
and an estimated difference of only 800 feet in the altitude. As Mr. Trotter 
was always very particular about the spelling of the names of localities, I 
think it probable that Straohey and Winterbottom’s locality was Khfiti, and 
not K&thi. Their specimen, which is in the Herbarium of the Royal Botanic 
Garden of Calcutta, has no rhizome ; but otherwise it agrees exactly with Trot¬ 
ter’s. It is distinctly a Diplozium , with curved 6ori long for their breadth ; and 
it differs also in cutting from Athyrium crenatum, Rupr., the habitats re¬ 
corded for which are—Scandinavia, by way of Siberia, to Japan. Mr. Mo- 
Donell collected some more specimens of his plant in Kashmir in 1894, and 
sent one, with other ferns, to Colonel Beddomt who reduced it to A. crenatum , 
Rupr., saying that it exactly agreed with Jaf*.» specimens. Colonel Bed- 
dome had not then seen the Kumaun plant. But Mr. McDonell’s Kashmir 
specimens, though they are smaller, more compound in cutting, and more 
delicate, agree in rhizome and sori with the Japan specimens of A. equami- 
gerum, with which species I became acquainted on returning to ■ England 
in 1896. Mr. McDonell wrote in 1895—“ As to Trotteri , it seemed to me 
that the plant 1 got in September 1891 is not quite the same as that 
I sent last year ; the former was growing in a cave, the latter is common 
on hill sides, growing with Filix-mas, under cover of trees, in shady 

Mr. Marten’s specimens from Chamba, and Mr. Gamble’s from the Baien- 
garh Forests, are large, and intermediate in cutting between the umaun 
and the Kashmir plants. Mr. Duthie’s Kashmir spec,mens No 12630, are 
more like A. crenatum, though some of them differ considerably His ISO. 
U100 quite matohes a specimen from Japan, Yez o—Forets de Yubari 
Faurie No. 8111, 3rd July 1892 ; but the rhizomes are not complete 

enough. 
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Pending the collection of further material in the Himalaya, I have given 
np the attempt to differentiate the three forms, and I give the following de¬ 
scription which is intended to cover all the Indian specimens :— 

“ Rhizome more or les3 slender, widely creeping and branching, black, 
sending np fronds 1 inch, more or less, apart, stipes sometimes in clusters. 
Stipes up to 1 foot or more long, slender bnt wiry, their bases clothed with 
very dark brown large lanceolate-acuminate scales, extending a short way 
np the stipes and then becoming scarce. Rhachis with a few scattered scales 
the same as those at the base of the stipes, but smaller, and with tufts of linear 
scales in the axils. Frond subdeltoid, bipiunate. Pinna s markedly ;oetio- 

lAte, about 18 pairs b;6ides the acuminate pinnatifid apex—lower 5_C pains 

almost opposite, lanceolate-acuminate, lowest Ij—2 in. br., 2 inches 
apart, all distant. Pinnules 10—11 pairs besides tho crenate apex, distant, 
parent, deeply cut into rectangular rouDded segments towards the base, and 
orenated towards the acuminate apex, margins scarcely toothed. Veins— 8—5 
pairs in a segment, curved and often forked. Son — ft inches long, very 
narrow, carved like the veins, np to five in number in lower segments and iu 
others one on each lowest anterior veinlet, pointing to the sinus between 
the segments, and forming a row curving outwards on each side of the 

costa : some of the lowest diplazoid, or semidiplazoid. Involucres persistent 
and sometimes much broader than the sorus.” ’ 

Mettenins’s description was written from a fragment collected in Japan », v 

Siehold : it began “ Rhizoma ? ”, and ended-” indusinm membranaceum 
tenerum mfcegerrimnm . 9P 


Mr. Baker’s description in the Synopsis is 

“ 288 A .(Dipl.) squamiyerum, Mett. ; si. 6 ins. or more long, straw- 
coloored, slender, with small scattered, nearly black lanceolate scales throughout • 
fr. 12-15 ins. long by nearly as broad, deltoid, lower pinme 6-9 ins. long! 
2-2* in. broad p.nnate except at the apex ; pinnules 1* ins. ] 0 ™ * ins 
broad, the point blunt, the eige broadly lobed, the lower lobes $ in broad 

h ® rbaOe0Ue rachis 6leudor » Btramiueous, chaffy below;’ mn* 
subflabellate the lower veinlets of the lobfs with one or two lateral curved 

«: s ; szzxr* far 8h “ ot the * - = 

“ Ha 1 *-—Japan, Oldham, Siebohl, Robinson.” 

dark-coloured soL, at the bate 7 tba “tel ■ “ H ^ ° ratc ' 1 “ n “ ol “" ; 

s- aa 2itz oizzznz sr “ - 

9 * tllafc of others, and of the Jopuu 
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and Kumaun plants, seems to be stouter, and sometimes to throw up fronds in 
tufts ; but there are few examples with rhizomes attached. A Japan specimen 
in Kcw of A. squzmigcrum, from Hyachine, Faurie No. 13583, 24th 
August 1894, differs somewhat, as to the frond, from his No. 8111 from the 
Forests of Yubari in Yezo, mentioned aljove, which quite matches Dnthie’s 
No. 14100 from Kashmir. On the same sheet with Faurie’s No. 13583, is a 
rhizome, some inches in length, which is black, creeping and branching, not 
slender, with stipes in tufts; but this is disconnected from the pale-coloured stipes 
of the mounted frond, aDd the stipes itself is broken. Even supposing that 
rhizome does not belong to that particular frond, it is valuable, as showing 
that i.he rhizomes of the Japan and Kumaun plants are the same. Of course, 
great similarity, or even identity, of rhizome does not of itself prove identity of 
species : some other characters must agree. In the •* Synopsis ” A. cremtum 
is said to have stipes “ scattered, firm, erect,” which implies a widely- 
creeping rhizome, but does not explicitly negative the supposition that it, like 
the Asiatic plants, also at intervals throws up fronds in tufts. The amount of 
“ lamina ” in a frond of A. cremtum is much less than in either the Himalaya 
or the Japan plants, and tbe sori seem never so long as in these : Baker says— 
“ oblong, usually nearly straight, often double,” and as to A. squamigenim 

“ linear, curved.the lowest 2 lin. long.” But the involucres in Japanese 

specimens of A. tquamigerum are often very broad in comparison with the 
sori, and, as Mcttenius said, membranaceous, tender, entire. 

I lately asked Dr. H. Christ, of Basel, an eminent pteridologist, whether he 
could connect A. tquamigerum with A. crenaiurr , giving him at the same 
time particulars of the recent discoveries in the Himalaya, and he replied as 

follows :— 

“ J’ai le premier (A. crenatum, Rupr.) en echantillons nombreux du Nord : 
finlande, Scandinavie : plante petite : 3rd dec. stipe grcle : ceailles pen mom- 
breuses, male larges : noires, segments petit", sores athyrioides, courts : plante 

fragile, rhizome presque filiforme, faible. 

“ J’ai la plante du Japon l. Faurie-11,578 et 13,583 : toutes les dimensions 

doubles ou triples : plants 6 Dec. et au deta, stipe jusqu’ a 3 mill, en diametre, 
ecall es brunes, lanceolees, nombreuses : segments grands, sores jusqu & un 
demi-centimetre, S'.uv-ut diplazoides, rhizome plus epais, rampant, mais il 
semble que lea stipes sont en pen en touffe et n*>n solitaires comme dans la 

plant* «In N<*rd. . , , , n 

Ijo plus i rand e’chantillon est celui de Tosn, 1. Makhno : fn> n e e 

cent, sans t ge. , . 

J« crois que la plante de ” lad* (que je n’ai pas vne !} doit itrela p ante 

du Japo'i, mais non la plante du Nord. Je ne nie pis la grande a ite 
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deuxpluntes, etje suis dispose de voir dans cette derniere une sou'.espec borcalo 
de la premiere. 

Colooel Bedd-me lately examined along with me all the n aoerial 
available in Kew, including specimens Mr. Gamble had lent me, and he c- me 
to the same ^ conclusion as before, Damely, that Diplazium trotter* (i.e. t 
A. squamigerum) is certainly A. crenatwn —the Kashmir plant being inter¬ 
mediate. The Kew bundle of Dipl, squamigerum be considers to be a 
mixture ; oue specimen being “ certainly typical A. crenatum (tripinnate), 
but one from Japan, with very large prominent indusitc may he quite a dif¬ 
ferent thing. ” I think Colonel Beddome is mistaken in styling any of the 
forms—whether crenatum, trolteri , or squamigerum as tripinnate. No speci¬ 
men I have seen is so : the utmost development is that the lowest p inn re are 
cut down, at the base, nearly to the secondary rhachis—one cannot even say 
to a winged rhachis. One Norwegian specimen of A. erenatum in Kew has 
sori longer tlr .1 they usually appear, and some diplapid ; but, as most of th© 
specimens a . fu'.ly ripe, the involucres are generally obscured. 

Since tl 1 above was re-written, I have again gone over the material, and 
while I -till think all the Himalayan material must be identified as A. squa- 
miger m, I now consider it possible that in spreading westward to Nonray 
the Japanese plant has lost in length of sori, and become A. crenattan. 

88 . A. multloaudatum, Wall., Cat. 2'2 9. A. (Athyrium) vnhromitn 
J. Sm., var. 2. muUieaudatum, Wall. (D. Jcrdoni , Bedd. F. B. I., b. 327) 
Himalayas, Syn. Fil. 489. A. muWeaudatum , Wall. Cat. 229. C. R. 502* 

Diplazium umbrosum, J. Smith under Athyrium, var. multicaudalum Wall 
Bedd. H B. 190. * * 


Punjab : (TWia—McDonell On list of Cl.amba ferns identified at Kew)• Simla 
Reg ,-below Simla (Jiie Dr. King and Mr. Clarke), Blanf. in “List"; Nimmi 
State 1882, 5n Herb. Hurt. Calcutta. 

P * 1 D - D - Dut — Mussooreo, Dr. G. King 1860 ; 4-50JO', Uorschal 
1870; Sowarna NftU 4-r.OOO', Mackinnons 1878-79, P. W Mackinnon and He pe 1881! 

50l)0 '» Hope 1885 aad 87 aQd *893 ; Fumaitn —A. O. Him-* • Kill 
Valley 3-8000', Duthie 1884. ’ ^ 

Distbib. A*ia : N. Ind. (Him.) Nepil, I Vallich, Sikkim and Bhotdn } Assam 
aia -o000'; Chittagong (in the plains of Bengal) 20"'—2000', Clarke 

I do not remember having seen McDonell’s specimens from Clmraba, but I 

Std 6 s a T, 'n* Se T" 7 At MuSS ° 0ree A - muUieaudatum grow, 

and f K ert,Ie froQd3 HTe comparatively rare, and often sparsely soriferous • 
he creeping rhizome provides for the perpetuation of the species in each loca 

MLoo^pW and 6 ’ 8 ***** *”"* ^ the 

~ 9 8et ’ m coniMer *^ different « 1,avIn g longer sori 

ith narrow persistent involucres. On the V ussooree plant it is difficult to 
mvolnorcB, « „„ TOlure frolldfi , bnt , raa ^ ^ 


1 
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are diplazoid ; and this is evident also on some of Gamble’s specimens and on 
a sjiecimen from Sikkim in Kew, Hook fit. Some of Wallich’s Nepal speci¬ 
mens differ from the Mnssooree plant (and from each other): others are identical. 

Mr. Baker, at p. 480, Syn. Fil., 2nd. Ed., under A. umbrosum J. Sm., 
siiys A. ( Dipl). Qriffithii , No. 245, is perhaps a variety. 1 think there ib not 
the slightest doubt that A. Griffitliii, Baker, is identical with A. multicaudatum, 
Wall. I have not myself gathered A. Griffitliii, but there is abundant mate¬ 
rial in Kew from which a conclusion can be arrived at. On several sheets (ex 
Herb. Hort. Bot., Culc.) of specimens collected by him in the Darjiling Dis¬ 
trict at low elevations, his Nos. 900G and 9079, 1869, Mr. Clarke has written, 
“ Root-stock creeping extensively and throwing up solitary fronds : sori few, 
scattered, and few of these diplazoid.” These are exaotly the Mussooree plant, 
which is certainly Wallich’s A. multicaudatum. On one sheet of this series, 
ticketed “ A. Griffitliii, Baker, Rishap, 3000', Darjiling, 4-9-69, No. 9006, ” 
and named finally by Mr. Clarke, on 11-1-79, A. multicaudatum , Wall., Mr. 
Baker has pencilled “ Madeiran umbrosum. ” He has also pinned on this sheet 
a paper as follows :—“ Clarke, Nov. 1875, seems to distinguish. 

“ 1 Common species is (has ?) Allantodioid sori. 

“ Another sere (series ?) of similar structure, but white and with a scabrous 
stem and rhachis, appears to be A. umbrosum , J. Sm., but very unlike A. australe . 


“ Australe , Brack., from Thwaites—not Bengal, at all. 

‘ 4 Bengal fern which Dr. King and others call A. australe is for me 
D. Jerdoni, or Griffitliii (I think the former). These two have creeping 
rhizomes whioh send up distant solitary fronds, the stipe rising through the earth.” 

I consider it quite a mistake to put this fern under Athyrium umbrosum, a 
Madeira fern, which is quite different in shape of frond, as well as of sores 
and involucre—not to speak of rhizome. Specimens of A. umbrosum in 
herbaria are generally incomplete, and the descriptions say nothing as to the 
nature of the caudex ; but in a privately printed account of “ An Easter Holiday 
in Gran Canaria and Madeira”, 1893, written by one whom I know to be a 
keen observer and collector, I find this allusion to the plant—from which I 
gather that it is subarborescent, and must have a stout erect caudex : 
one waterfall ” (in the Levada dofurado) «I noticed Asplsmium umbrosum seven 
feet in length and as thick as a miniature tree.” The young plants growing m 
the Kew houses have fronds in tufts, and certainly no creeping sarmentum. A. 
umbrosum has always, I think, an ovate or lanceolate frond : A. 
turn —a subdeltoid frond, with the lowest pair of pinme sometimes hardly less 
th in .-he next, above which are the longest. The involucres of A. ^brosum^ 
described by Hooker and Baker as being “ large, tumid, membranous. Th 
of A multicaudatum are very small and narrow, so far as is visible. Deddome 
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gives Dipl. Jerdoni, Bedd., and D. Qriffithii, Baker, as synonyms, and Clarke 
these, and also A. tpectabile, Wall., Cat. 237 A —a fern which is not mentioned 
in either the Synopsis or Beddome. 

This seems to be one of the instances in which descriptions of old species are 
Itered or re-written, in new books, so as to include subsequently discovered 
and sometimes very different plants, or to fit the theories of the later authors— 
a very reprehensible practice, in my opinion. 

Subgenus— AkisogoxiOU, Presl. 

39. A. esculentum, Presl. ; Syn. Fil. 244 ; C. R. 503 ; Anisogonturn 
esndentuin , Presl. ; Bsdd. H. B. 192. 

Punjab: Chamba —McDonell ; Kullu —Trolter, twice collected, the 1-pinnate 
form. 

N.-W. P.: D, D . Ditt .—Tho Dehra Valiev 1000'—2600': very common nenr water; 

T. Gath .—Ganges Valloy, Dntbic ; JTumaim —6-7000', S. Sc \V., Duthic, MacLeod. 

'Distbib .—Asia : N. Ind. (Him.>-Xep4l, WaUieh ; Sikkim 3500', Gamble*, plains 
of Assam and Bengal, and Parasndth Mt. 2600', very common in Bengal. Centr. 
Prov. Ind.—Pacbmarhi. S. Ind ,— u Common in the plains on the western side, up to 
800G'(2?eddom*). Ceylon. Malay Penins, and Isles. Java. Moluccas. Celebes. New 
Guinea. Tonkin. Hainan. Formosa. Hongkong. Philippines. Admiralty Isles. Samoa. 
Viti. 

Fronds eithor simply pinnate, and then more or less lobed and toothed, or 
oompletely bipinnate with the pinnules again similarly lobed and toothed, bat 
with a simply pinnate apex with up to 10—12 pairs of pinnae ; or —with only 
one or two paiis below pinnate or partly so. The simply pinnate fronds 
are probably from young root stocks, and haye pinnae varying from 2J to ' 
5 ins. in length and from i to 1$ ins. in breadth ; but I think both forma 

frond are to be found on the same root-stock. In large bipinnate frond 
the lowest pinn® are very distant, and sometimes simple and 6hort. The 
root-stook is, ss the books 6ay, snbarboresceDt ; the roots are black mid wiry, 
and go deep into the ground. Tho plant loves ditches and swamps, and* 
silty soil by the edges of streams. It is very common in the Dehra Dan 
where I have seen it in large bashes on the banks of rivers, and also in 
swamps among gigantic grasses—in separate plants, growing 9 to 12 feet high 
with caudices 6—12 inches high. ^ 

The occurrence of this fern in North-West India was first recorded by me 
in the Catalogue of Ferns in the Saharanpur Herbarium. 

Subgenus Hemidioxyum, Presl. 

C^to. A. Geteraoh, L.; Syn. Fil. 245 ; Cl. Rev. 504. Hemididyum 

Ceierach, L. ; Bedd. H. B. 44. 

1897*° HAN *“ Griffltb5 KUrram ^"hangingKarriah River; ran.Aitch. 

Tru*B.lHD, P. States ; Baraul and Sxo&t -8 stations 4-7000', Gen**! Gataoro. 
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Kashmir : Jacquem.; Hook. fil. ct Thoms 1848 ; Gil.jit Diet.- 8000', Tanner 

1880 ; At tor I)i*t.-8-yc00\ Dutlue ; Sind and Jbelum Vys., Aitch., 1873 (?); .>hclam 
ai.d Kishenganga Vys. 6u00’ and upwards, very common, Trotter, MacLeod ; 'I akbt-i- 
Suliman 6000', Lev, Trotter, MacLeod; Gund 7.00', Ganmic; Ladrawan in 
Lolab, MacLeod; Barwan 5600', McDoneit ; Kithtoar —3500', Clark-, 1876 

Puxjab : Hazara —Kagfin Valley, 5000', Trotter, 1891; Malkandi’ 4500’, Duthie's 
collector 1897 ; Black Mt. 5000% Oertcl, 1891. Cliamba —Upper Chenab Vy. S000’ 
B den-Pon-ell, 1S79 (perhaps in Kashmir); Ravi Valley, 7000% common, McDoncll* 

1881 ; Kullu —Sarl.ali Valley, Edge- ? 

N.-W. P.: T. Garb .—Ganges Valley : Jangla S-9000% Dnthic, 1SS8. 

Distri b .—Enrcpr : in many parts of Germany, in S\' itzerland, the Tyrol,Hungary, 
Dalwatia, the Caucasus, Belgium, France, Spain, Italy, Greece. It is absent from 
Scandinavia, Northern Russia, Bohemia, and Austria "(Britten, in European Ferns). 
I.ago di Garda, Austria, La tinge. In Britain, in o.ll or nearly all the southoru 
northern, and western counties ; “ in Somersetshire and Devonshire it is especially 
abundant ; in Scotland it is much less frequent"—chiefly in the West and South- 
West ; frequent in Ireland, though local (Britten). Axia ; Palestine, Persia. Afr.l 
Canaries, Madeira and Cape Vcrd Islands; Morocco, Algiers, Abyesinia, Cape of 
Good Hope. 

Genus 21. Actixioptkujs, Link. 

1. A. radlata, Link, (for the type —Acrostichvm dichotomum, Foishk., is 
tlie oldest nam<-). Syn. Fil. 2-tG. A. (Uchetomc., Betid., 0. R. S0». A. itir/ie- 
toma , Forshk. (under Acrosliehum), Bedd. H. B. 107. 

Afghan. : Kabul—fide Clarke in u Review." 

Punjab: Delhi Diet.—' u Dry rocky places at Delhi and along the Jumna", 
Trotter in “List"; Gurgaon Ditt .—Outliers of Aravalli Mis.; *• abundant on north 
side of Khol Mt., between Karnal and Rcwari, J. 11. Drummond. 

N.-W. P. : Saliaranjmr Ditt. —Saharanpur, I)r. Jameson On Herb. Hort.. Sahar.), 
Duthie, 1881. 

Agra Ditt. : City of Agra—“ Plentifully on old walls, 6th June 1825" 
(ticket in Wallich's writing /) : on another ticket — u 197. A*phnium radia- 
turn —Agra, super mures, 1825." in Herb. Hort. Kw ; u Walls of City of Agra, 
8th June 1825 ", Wallicb ?, in Herb. Hort. Calc.; Jhama near Agra, Sahar. collectors 
June 1812; M^raiabad D>*t.—fide Clarke in Review"; Jhanti l>i*t. —Duthie, 1886, 

Distrib. —Atia : Mount Sinai, Arabia, Persia.—Cent. lnd.—Bagelkhaml, 7/ope , 
18C0 ; Cent. Prov., Ind.—Khandwa Dist., A E. Lou rin , very large ; Rajputana—Tara- 
garh Hill, Mt. Abu 3780', King, Pcnins. of Ind., in dry rocky places below 3000 ft. 
elevation (Beddowe in H B.); Maisur 10" loDg. Ceylon. Afr.l Augola, Upper 
Egypt, Abyssinia, Socotra, Zambcsiland, Macalisberg, Mascaren Isles. 

A. australis. Link, 6eems to me a different species, but it is not found in 
British India, unless specimens in Gamble's collection, “ from the outer hills of 
East Nepal, 1880,*' got by his native collector, be it Specimens ol the type, in 
Gamble's collection, from the Madras Presidency, show that the rhizome is 
sometimes procumbent, but with stipes very approximate ; scales at base of stipe 
dii-k-browu r linear : scales sparsely clothing the stipe, paler, and hair-like. 
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Including Afghanistan, tbe Tbanb-Indus Pbotected States, and Kasumib ; 
arranged a D d named on the basis of Hooker and Baker’s Synopth FiUoum, and 
other works, with New Species added. 

By 0. W. Hope. 

(Continued from page 266 of this Volume.) 

Part III. I HE GENERAL LIST— (continued.) 

Gouus 22. Aspidium, Sw. (in part), R. Br. 

Subgenus Polystichum, Roth. 

1. A. Lonollitis, Swartz ; Syn. Fii. 250 ; C. R. 505. Polystichum 
Lonchitis , Sw., Bedd. H. B. 203. Hook. Brit. F. fc. 9. 

Traxs-Ind. States: Baraul 10,500-11,000', Harriss 1895. 

Kashmir : Jacquem, and S. & W. (in Herb. Brit, Mue.); Gulmarg and Sonamarg 
9-11,000', Dr. J. L. Stewart, Levinge, Trotter ; elsewhere—Gilgit, and W. & 3. 
Kashmir 8-12,000', Duthie, McDonell, MacLeod. 

Distbib.— jV. Amer. Greenland—Disko Bay ; Brit. Columbia—Cascade Mte. 
6-OOuO' ; United States—southern shore of Lake Superior and no.thwards (l.ritteu). 
Europe —North to Centr., more sparingly in S. Europe; Brit. Isles—N. atd Ceutr. 
Scotland ; Darham, Westmoreland, and York6hiie ; Carnarvonshire ; W. and N.-W. 
Ireland, very local. Asia : Asia Minor, Siberia, Turkest&n. 

Mr. Clarke says :—“ The single Himalayan specimen at Kcw (Jacquemont’s) 
has been marked A. Lonchitis by Moore ; but others ha*e marked it A. auri- 
culatum . H. O. Levinge's example is typical A. LonchitisP The additional 
localities in Kashmir, summarised above—teu or twelve in number—show that 
the plant is not uncommon in the western and southern parts of that State. 
The dimensions given in tbe Synopsis, nam»ly, fr. 12 —18 in. 1., 1— 2 in. br., 
are exceeded in Kashmir : I have a frond from MacLeod, with narrow pinnse, 
which measures 15 in. by 3 in., and another 18 in. by 2 in. ; but there i3 a 
frond in his collection 28 in. in length, the breadth of which I ondoted to note. 
The pinnm are lobed : each vein after leaving the costa branches ; and in well- 
developed fronds each group of veinlets occupies a shallow lobe, the ap_x o£ 
which is a mucronate tooth on the longest veinlet; and there are smaller teeth 
at the poiuts of the other veinlets. 

2. A. lachenense, Hook. ; Syn. Fil. 250 ; C. R, 5C6. Polydichum 
lochenense , Hook., Bedd. II. B. 203, F. B. I., t. 32. 

Kashmir : P?lgram 13.009', C. B. Clarke, No. 2U051, A 9-’?6 ; Oil git Diet. —G'r 
15,000', Tanuor 1880 ; Liddar Vy .—above Kuinmal 12,000', Duthie No. 13131, AJasjid 
Vy. 12*18,000', Duihie No. 18198, and Sunbdl NOla 13-14,000', Dutbie No. 14128- 
all in 1893. 

Punjab : Chamba. —R&vi Valley, Cheni Pass 12,000', McDonell 1892. 

NrW. P. : T. Garh .—Damddr Vy. 12-18,000, No.-100', and Dudu Glacier Moraine, 
4-15,000', Duthie 1888 ; near Jaulea, under Srikanta, 15-16,000', No.* 897, and above 

186 
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dhlnpul 14-15,000', No. 406, Duthie 1888 ; “ Rurnun 9678 1 m Herb. ScWagentweU, 
fnoJ by Mr. Baker on a Sikkim sheet in Kew): R&lam Valley 12-16,000, Duthie 
Ko. 3G10, 2S-8-V4, by Nipchang Glacier in Darma 16-17,000' and Kutti Valley 

12-13.000’, Duthie No. 8708 (in part> 18-9-84. 

Nbpai. W.—Opposite Bnddhi Village 10-11,000* and Nampa 3adh 13-14,000, 


Duthie 1886. 

DlSTBTB.-^ia: N. Ind. (Him.)-Sikkim 13-16,000', Dr,. Hooker, Thornton and 


Ander$on> 

3 . A. DutMei, n. sp. Plate VI. (See Part II., p. B82.) 

4. A. marginatum, Wall. Cat. 366. A. auriculatum, Sw., 0 , A. 
marginatum Wall., Syn. FA. 251 ; 0. R. 207. Polystichum auriculatum 
(Linn, under Polypodium), var. 6 marginatum. Wall., Bedd. H. B. 204. 
Plate XXVII. 

Punjab: Chamba— MeDonell, loc.? ; Simla Reg.—“ Above Simla,” Colonel Bates, 
In Herb. Kew ; BisAhir—KunAwar, fide Clarke in Rev; Kangra V. Diet.— Harrbfigh, 
Edgew. in Herb. Kew ; Dbarmsdla 10,000', C. B. Clarke No. 24,61, 1874. 

N.-W. P.: T. Qnrh.— Lev. 1872; KidAr KAnta Mt. 6-9000', Herscbel 1879, 
10-11,000’, Duthie 1879, and between Manma and BarahAt; Brtt. Oarh. 7-11,000' (two 
station^ P. W. Macklnnon 1881 } Xumann— above Dwali 9,000', 8. and W. 1849 5 
Mundnl 7,000', Da\ridson 1876 ; Gori Valley—below Askot 8-4,000', Duthie No. 3629, 
1834 ; Pindar Gorge—above DwAli 8,600*, Trotter 1891; Mangalla Gor 7,600', Mac¬ 
Leod 1303. 

Distbib.— Atia : N. Ind. (Him-) Nepal, Wallioh. ; Sikkim and BhotAn. 

I have not the slightest hesitation about separating this plant from A. 
auriculatum Sw., for not only the shape of the pinna?, and the cutting of 
them, but the venation is different in the two. Also I think the stipes of 
A. auriculatum, are the shorter, and the scales on them are pale drab instead 
of rich brown, with darker centres; they are not so broad and ovate as those 
on A. marginatum , and they do not extend so far np the stipe and rhaohis. In 
A. marginatum, there are fibrillose or hair-like scales mixed with the broad ones. 
The rhiz -mes of both species are erect or suberect, and stipes densely tufted. 
A. auriculatum is thinly herbaoeoua in texture, and dries a dull dark green 
oolour : A. marginatum is very onriaoeous and shiny, with a metallic sheen 
on the upper surface. The under surface of A. auriculatum is nearly glabrouB, 
having only a few small linear scales on the costa : that of A. marginatum 
is alwajB more or less covered with a myriad of very minute pellate or broadly 
ovate, short, brown, adpressed scales, situated on the veins and veinlets, which, 
without a lens, look like mere dots: but on some large fronds I see fibrillose 
or chaffy scales, like those on A. lentum, Don (see below). The “ Synopsis ” 
says the lower veinlets of A. auriculatum are in groups of three, bub nothing 
as to those of A . marginatum. I find that the system of venation is quite 
different in the two plants- In A. auriculatum the veins are obscure on the 
upperaide ; but they can be made out on the underride in young fronds, and 
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it is then seen that they are very few in a group, and that the sori are gener¬ 
ally placed on the short inferior veinlets of the groups which take off nearer 
the costa than the margin, and that these veinlets seldom, if ever, go beyond 
the sori—see Beddome's drawing, F. S. I., t. 120. Occasionally the son are 
medial on a vein which reaches the margin. In A. marginatum the veinlets 
are so numerous in the narrow groups that their number is not easily counted 
with a lens ; it appears, however, to be from five to seven, and all reach the 
margin. All round the margin is a pale-coloured fringe, mucronately toothed 
in correspondence with the veinlets, from which feature I conjecture Wailich 
named the pla.nt. In A . auriculatum I see no such margin. In both species 
the auricle at base of pinna? has a distinct costa or pinnated vein ; bi in 
A. marginatum , this auricle is broader and has more veinlets than in the other 
species. Finally, though in A . auriculatum large fronds are distinctly but 
shallowly lobed or serrated in correspondence with the groups of veinlets, even 
the smallest : n A. marginatum are generally so ; and in large fronds this is 
carried so far that the frond becomes quite bipinnatifid nearly to the second¬ 
ary rhachis,—-the distance between the groups of veins becoming greater in 
order to admit of this. I first observed this in some of Mr. P. W. Mackin- 
non’s specimens from British Garhwal, which, when collecting them, I believe 
he identified with the simple narrow form and named A. auriculatum , 
var. 0 marginatum , Wall., or A . aculeatum , var. In one frond I have, 
9 in. 1. by in. br., the pinna? are merely lobed, but in the lowest pair the 
auricles are free to the midrib ; in another (apex wanting), probably 12 in. 
by in. the seven lowest pairs of pinnae are cut down nearly to the rhachis 
into rhomboidal-ovate segments, and the upper pah’s are diminishingly cut. 
In two other fronds, 15 oud 16 in. 1. by 5 in. br., the auricles are quite free, 
and the pinnae are less cut towards their acuminate apices, and towards the 
apex of the frond. Each lobe, or segment, has a costa, and up to eight 
veinlets on either side, which do not fork ; all run out to the margin. The 
segments more or less overlap each other. There seems to ’ o a small spinuloee 
tooth for every veinlet, and a larger stiff one for the principal vein of each 
group. But none of these four fronds is fertile. I should when I received 
them, have put the three last mentioned fronds under A. aculeatum , Swartz, 
had not Mr. Mackinnon gathered them for A . marginatum , and but for 
the characters given above, which agree witn those for that species. A 
specimen I have from Sikkim, collected by Mr. Levinge, has stipe 8£ in. 
long, and frond 10£ in. long by 2 J in. wide near the base, with up to eight 
pairs of distinct, toothed lobes in the pinnse, the lowest superior on the 
lowest pinnae quite free. This has the characteristic metallic sheen and other 
peculiarities above described. 
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Going through the collection of Ferns in the Kew Herbarium, I have found 
no difficulty in distinguishing between these four species— 

1. A. auriculalum , Swartz. 

2. A. marginatum , Wall. 

3. A. hntum, Don. 

4. A. obliquum, Don. 

■= A. ccrspitosum, Wall. 

I have gathered only the two last of these, and taking them only, whether 
in the field or in the Herbarium, I think it would not occur to a casual obser¬ 
ver that they were so Dearly connected as to be merely varieties of another 
fern; they are as different from each other as any two species of the 6ame 
genus can he. But large fronds of No. 4, as seen in a Herbarium, have a 
superficial resemblance in cutting to fronds of No. 1 and there is at least one 
character in common between No. 4 and No. 2 . Also there is one character 


common to all four species, which is that they all have auricled pinn ae ; but . 
that is the almost invariable characteristic of the snbgenus (or genus) Polysti- 
chum. I take it that it was the result of No. I having been given the specific 
name— auriculalum, by Swartz that species subsequently described and dif¬ 
ferently named by other collectors and authors, but which also were aurioled, 
were afterwards, by authors who had not gathered the plants, united with^ or 
given as mere varieties of the first described plant, A. auriculalum. Had 
Saartz named his species after any other feature of the plant than its auricle, 
or after, say, “ The man in the street,” this confusion between the four species 
might never have arisen, and certainly could Dot have between Nos. 8 and 4 
at least. The chief differences between Nos. 1 and 2 have been mentioned 
above, and the distinguishing characters of Nos. 3 and 4 will be mentioned in 
their proper places. Returning to No. 2, A. marginatum, I have to add that I 
have the simple form with fronds varying in size from 4 in. 1. by } in. br 
to 14 by 4J inches ; and one incomplete frond from Sikkim must hav* been at 
least 20 inches m length; in these the auricle is not free, and the rest of the ■ 
pinna is not very deeply lob*d. The more compound form has fronds not 
longer thou the otto, but often much broader,-9 inches broad in one specimen 

Kew, from the Rattong Valle, in Sikkim (J. D. H„ Jany. 7th), and quite 
b^nmate though the seoondar, rhaohi, is winged in the upper part of the 

12 . J P rtombo!da| -«™'«’. *«Pl7 »nd stiffly spined on lie 

apex, and once or twice spined on the sides. 

M, Ohamha epeoimens, from Mr. MoDon.ll, am whole plants, with thro to 

ZZ T,; ^ th6J rt ° W fte P>“^bedimorpZ, w,.h th fTrtit 

fronds. considerably smsto the stoiie, but with the aipes not mu* 
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5. A. lentum. Dun, Prod. FI. Nep., p. 4. A. auriculatum , Sw., 7 A. 
lent um, Don; Syn. Fil. L'.jl. .i. auricula! ton, Sw., var. 4, tenia (sp.) Don, C!. 
Rev. 507. Polyslichum, am.culatum, Sw. var. » ientum , Don, Bodd. H. B. 204. 
F. B. I., t. 136. Plate XX v III, B. 

Punjab : Chamba —McDoueli. \n List of Chamba Ferns identified at Kew; KaDgra 
V. Dist.—Harrab&gh^Edgew. iu Herb. Kew, cx. Herb. Kort. Bot. Calc., named P . 
radicans. 

N.-W. P.: />• I). Dist .—Sowarna Xal* 4-5,000', Mackinnons 1878-79; T. Garb. _ 

Bhatauli, between Mussooree an*’ the Jumna o 1 road to Ohakrata 4,500', FTopc 1886 j 
Phedi 4-5,030', Datbie 1881 ; collected also in 1N73 by ller-chel and Duihi* and 
ticketed by both u Mussooree, 1 ' as is also a specimen from H. Chase, 8,001)' elevation, 
recd. 1878 (Mr. Baker'9 ticket) : near Mussooree must be meaut in these c/v>es ; Lelow 
Mussooree 5,000', Gamble 1895 (a* Bhatauli probably) ; Kunmun —I.aruganga Valley 
2,600', S. & W. 1848, No. 2, Aspid. radicans; near Askot 4-5,000', and Gori Valley 
4-5,000', Duthie 1884 ; Chi pin, coll. It&msukh (Dnthio's collector) 18S8 ; near 
Lohugh&t 6,000', Trotter 1891 ; Gori Ganga Valley— Bain 7,*0u', MacLeod 1898. 

DlbTRlB.— Asia : N. Ind. (Him.) Nepal, Wallich ; Sikkim and Bbotan, common 
Assam—Khasi Hills from 1,5: >0' upwaros. 

This is A. ocellatum, Wall. Cat. 360, in Herb. 1823, “ Napalm 1820.” 
D. Don’s name was the first publi.-hed, .but bis description was written from 
WalUoh’s • specimens ooliected “ in Napiliae alpibus.” It is also Hooker’s A. 
auriculatum, var. subbipinnata, Sp. Fii., Vol. IV., p. 11. It is sti-ange that 
neither Don nor Hooker mention tbe chief distinguishing character of this 
species, which is indicated by the specific name given tc it by ( ? ) namely, 
radicans. Clarke says—“ This fern frequency produces a subtenninvl rooting 
bud on the main rhachis ; then it is called Po'i/stichum radicans,” but neither 
Baker nor Beddome mentions this chiracter; though it pertains to vvery 
plant I have seen, though not to every fronl, and neither A. auriculatum, 
nor its other so-called varieties— A. marginatum, Wa'k and A. obliquurn, Don 
ever have it, so far as I luv-w. I have a frond from Teliri Garhwal, wh.uh has 
not only a young plant with four pinnated and koriferous fronds growing from 
its apex, but also anothor growing phnton the lowest pinnte of all, mar its 
apex. The buds and young apical plants are densely clothed with pale brown 
scales. The cutting of A. lentum varies a good deal'* but I think it is always 
deeper than that of A. auriculatum, and of tbe simple form of A, marginatum, 
and is from one to two-thirds downwards to the midrib, except in Stmobey 
and Winterbottom’s Kvjmaun specimens which, though proliferous, have nea y 
entire pinnae. The Ipbe* are obliquely rounded and pointed, with generally only 
one aristate tooth to each. The veins are pinnate in the lobes, two to five 
veinlets in a lobe, one or more of which forks. The sen are tmaH and 
uniserial, placed on the inferior veinlet of each group, about half-Way betvee 
costa and margin, and the sometimes quite free falcate auncled segment next 
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the main rliachis has a pinnated costa with a raw of sori on each side of it : 
involucres rather fugacious. The auricles are 6ouefcimes themselves auricula te. 
The 6ca)es on stipe are large, brouc^ dark-brown with lighter margins, or some¬ 
times pale concolorous, mixed with which are pile fibrillose scales ; and both 
kinds of scales extend up the main rhachis dminishing in size upwards. The 
costa and veins of the pinnae are, on the underside, to Eome extent clothed with 
small fibrillose or chaffy scales, which, being inconspicuous, are liable to be 
overlooked. These are quite different in sliape and appearance from the much 
smaller round or ovate scales, which generally thickly cover the under surface of 
A , marginutuai. 

6. A. Obliquum, Don, Prod. FI. Nep. 3. A. auriculatum , Sw. J, 
A. obliquum , Dorn, Syn. Fil. 2nd ed. 4 53. A. auriculatum , Don., var. 3 
exxpilosa, Wall. Cat. 367, CL Rev. 507. Poly slick an auriculatum L., var* 
7 azspitiswii. Wall., BedcL H. B. 204. F. B. I., t. 33. Plate XX VIJI, C. 

Punjab: Olamba-ltM VaUey 7,000', McDonell ; iu</J,_7,000', Trotter, Coventry. 

Simla Reg. above Simla, Colonel Bates; Edgew. 1834; near Simla 4,000' (?) Hcr- 

Bcbeh “very rare within my limits and area. I have found it but once, at 4 , 800 '” 
Blant. in List. ’ 


N.-W. P. : D. D . Dht .—Jannsar 7-8,000', Gamble ; Muss>orie 6-6,500', plentiful.in 
several place, or.wet rocks in forest; T. Garh.~ Kidar K4..U Mt. 8-9,000', Herschel : 

JT-ma.B-near Naim TA1 6,000', Hope 1861, Levinge 1876. 

-KhSItn!!!* : N ‘ Ind - CHim :); Wallich ' Sikkim and Bhotan. Assam 

Khaaia 3-4,000', very common ; N. Manipur 3,500', Clarke. 

111 Fpecies are deDSel y tufted, slender, and, except for a few 

Te r h R T the b ? , eStend,ng a Bt0rt dtace «P the rha- 

c ns are, with the rhachises and the surfaces of the frond, glabrous The 

-"■*« te —- of ^ 25 


bj £ in. broad, and all sizes between that and a fa/? l* 88 ^ 2 m ‘ h,gh ’ 
which the stipes are 8 - 9 inches, Z Z ^2—18^1 ° f f * 

broad. The shape and cut tine 0 r the 0Qg bj 2 ~ 2 * 

ovate, nearly as broad as lose, *, ^rhomboido- 

:S ^ “: |J a ;:r - u,e b - 52 

tin.es „d -- 

at the end of every veinlet- The Dinn-n u BomefclInes ^barply toothed 
occasion^ the, are in^pe^^ ^ T «*** lobed, and 
The syten „f venotion T f °"» <* ^ 

and in the ahaenee of distinct lobes to the «• * Eimpfesfc m ^ whole g roa r. 
pinnate bn tho costa, with Yeinl e ( R r ,? lnn ® may beet be described as— 

' ■ VemletB {orki ^ once or twice. The venation is 
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rather obscure : the superior veiulets, which alone are usually soriferous, often 
appear not to extern! beyond the sori, but sometimes reappear near the margin 
and run out to a small tooth near the sinus where there is a trace of a lobe. 
In large pinna* the auricle has a piunate costa and double row of sori. A 
distinguishing character of the plant, though shared with A. marginatum, is 
its sub-dimorphism. The fertile fronds are generally much shorter than the 
sterile ones, which is contrary to the general habit of dimorphous ferns. 
Sometimes this may be ouly apparent, and be doe to the smaller fronds of the 
previous year being persistent after new sterile frouds have sprung up ; but I 
have short young sterile fronds also. Occasionally, iu large plants at least, 
young fertile fronds are seen as long as the sterile ones, which are generally in 
the majority. hether the dimorphism be real or only apparent and not 
invariable, it is a character of the plant. 

7. A. ilicifolium, Don., Prod. FI. Nep., p. 3 ; “Fronde pinnata-lanceo- 
lata; pinnis alternis ovato-oblongis coriaceis rigidis mucronatis nitidis 
brevissime soipitatis bi-v-tricuspidatis spinulosis subtus lepidotis at latus superius 
lobo lata auriculatis, stipite rhachique semi-teretibus squamosis. Hab. in 
Nepalia, Wallich. 

“ Frons sesquipedalis, Pinum pollicem v. sesquipollicem longa?s, semi- 
uuciam latm. Sori magni, superiores biseriati, inferiores imordinate 

associaii.” 

A. ilicifolium , Don, Syn. Fil. 251 ; Cl. Eev. 508. Polystichum ilicifolium , 
Don, Bedd. H. B. 206. F. B. I. t. 31. 

Punjab : Chumla —U&vi Valley : Sao Nala 3,000', McDoncll; Kangra Vy. 
Ditt. —Dharmsala 10,000', C. B. Clarke; Kullu —Outer Seorilj 7,000*, Tiotter; 
Simla Reg.—ridge E. of Simla; Thcog to Baghi 6-10,000', common : Edgew., 
Bates, Falconer I-”), Gamble, Collett, Blanford, Hope, Trotter, Bliss, 

Lace. 

N.-W. r.: D. _Jaunsar; Sosbol 8,500', C. G. Rogers; Garhxcal —Pfibar Vy, 

Jacquem., Nos. 722 and 2253; T. Garh .—Nig Tiba Mt., Mackinnons 1878, W. Gollan 
1881; Kidar K&nta Mt., JO-11,000', and Bok Mt., Duthie 1878; Jamnotri 9-10,000', 
Duthie 1883; Rikishin 9,000', C. G. Rogers 1891 ; Gangar 7,600', Gamble 1893 ; Brit. 
Garhwal —Ramri 8-9,000', Dutbic 18S5 ; Kumaun —R. Blink. CAspidium puDgens, 
Wall, in Herb. 1823); Madbari Pass 9,000*, S.;k W.; Pinsara, Davidson 1876; Kali 
Vy. 8-'J,000’, and above Sosa 8-10,000’, Duthie 1881-86 ; Gori Ganga Vy. 9,000’, MacLeod 
1893. 

Distbib .—Asia : N. Ind. (Him.), Sikkim 7-10,000'; Nepal, Wallich. 

I bave quoted Don's description as showing that the plant he described as 
A. ilicifolium,—which is Wallich’s A. pungens , Cat. 368,—had short pinnse 
merely lobed and auricled. I cannot admit that the pinna; are ever again 
pinnate as Beddome says they are, though the auricle is sometimes quite free ; 
indeed, I think Beddome would now put his more compound plants under his 
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var. aeanthophyllum (sp. Franchet) of A . aculeatum , which—opposing Baker, 
who in his Summary of New Ferns accepts it as a 9 pecies—he sets up in the 
Supplement to his Handbook. 

In the u Synopsis Fdicum ” this fern is characterised as “ quite doubtfully 
distinct from some of the forms of auriculatum and aculeatum I know no 
form of A . auriculatum which A . ilicifolium in the least resembles ; and it 
certainly is very different from the three species I have above separated from 
it; and Mr. Clarke suggests no resemblance to any of these, though he says 
there are intermediates between A. ilicifolium and A. aculeatum, which no one 
up to the time when he wrote had ventured to name. There is no doubt a 
great resemblance to A. rufhbarbatum Wall, in the cutting (of segments, not of 
frond) and texture of A. ilicifolium , and since Mr. Clarke wrote M. Franchet 
has 44 rushed in ” and named a Chinese plant A . amnthophyUum. On seeing 
the scrap of this in Kew I adopted this name for a somewhat common N.-W. 
Himalayan plant, to which I had been giving the variety names of contortum, 
and, afterwards, pseud-ilicifolium. Holding to my present scheme of admitting 
no varieties in ferns except cultural ones, and not being able to see that any 
one of these three ferns is a mere form of another of them, I keep them sepa¬ 
rate as species 5 and I would describe A. ilicifolium as follows :— 

44 St. tufted, often densely so, 2—9 ins. long, slender, clothed some¬ 
times sparsely with large broad scales, mixed sometimes with fibrils ; 
fir . 6 —10 ins. long £ in. to £ in. broad ; pinna subdeltoid or 
broadly lanceolate, t 3 b—§ in. long, apex mucronate, with a large 
mucronate auricle below generally nearly, and sometimes quite, free 
in large specimens, and several mucronate lobes above, pinnae becom¬ 
ing very distant and rather smaller towards the base of frond ; texture 
very ooriaoeons; both surfaces naked, except for a few scales on the 
underaide of the costa ; rhaefus slender, clothed with narrow hair- 
pointed scales ; veins immersed—best visible on upper side, forked 
once or twice in the lobes ; sori one in each lobe, and in two rows in 
the auricle, large in proportion to the size of the segments. n 
Blanford was soeptical as to the claim of this fern to speoific muk, and 
considered it an alpine form of A. aculeatum , graduating into A. rufo-barbatum ; 
but he evidently included A. aeanthophyllum . . 

8 . A. aoanthopliyllum Franchet, in Bull. Bot. Soo. France 1885, 
28 5 Baker in Summary of New ibrns, Ann. Bot., Vol. V., No. xviiil 
Polystichum aculeatum, var. acanthophyllum (Franchet), Bedd. Suppt. H. B. 
48. Plate XXIX. 

P 0 XJAB: Hazor* Dirt—Black Mt., Trotter tfc Liat;near Obittabat, Gataere 
1888 ; Ohamba —Dalhousie 7500*, Ravi Vy. 8000*, UoDonellj" Chamba* J. Marten 1898 1 

8 
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Kangra Vy. Dist .—Dharmsala 5500', Trotter ; Kullu 6-8000', Coventry ; Simla Reg.— 
Simla, Hope 1871 ; Hat Mt 9000', Cheog Forest 8000', Mahdsu 8000', Gamble 1876-78 ; 
forest above Bulsun, Colic tt 1877; Simla 8000', common, Blanf. in List (under A. 
ilicifolium^ “bipinnate torn"); near Masbobra 7000', and Tbeog. 8000', Hope 1886 ; 
BSghi 9000', Trotter 1887 ; Simla—Jako Mt. 7700', The Glen and Mashobra, Bliss; 
BSghi Forest, Bliss 1891 ; Raiengar Forest 8000', Gamble 1898. 

N.-W. P. : D. D. Hist. —Jaunsar—Kathian 7000', and Mandali Forest 8000', Gam¬ 
ble 1891-93; T. Garh— 900CK, Lev. 1872, JDatuni 7000', Gamble 1893; Kumaun — 
Khali 7200', S. Sc W. 1848; Kali Vy. 7-8000', and near Sosa 8-9000', Duthie 1884-86; 
Dankuri to Khati 75-8000', Trotter 1891; Gori and Ramganga Vys. 7-8600', MacLeod 
1893. 

Distbib.— Asia : N. Ind (Him.) Sikkim 12,000', Levinge's collr. 1882. China 
—Yunnan, Delavay. 

I noted this fern, as having a distinct individuality, when at Simla in 188G ; 
and when at Kew in 1888 I found a poor specimen -or two, from Yunnan, 
named as above, which seemed to be the same. The stipes are always short— 
often much shorter than Beddomes length, 8—4 ins. The pinme are never So 
short and simple as those of A . ilicifolium. The fronds seem seldom to grow 
straight up, but curve side vays : Trotter describes them as—“ sickle-shaped, 
radiating, spreading-out on the surface of rocks, and connecting rufo-barbatum 
with ilicifolium .” Sometimes the fronds are bent like the upper part of a note 
of interrogation (?) I think it necessary to give this frond specific rank in 
order to prevent A . iUdfolium being said to pass into A. rufo-barbatum , to 
which it is totally unlike in everything except shape and spinosity of the 
ultimate segments. 

A. Thomson! Hook.; Syn. Fil. 251; C. R. 508. Polyslichum 
Thomsoni Hook^ Bedd. H. B. 206, F. B. I. t. 126. 

Kashmir : Pushdna 6600', Winterbottom 1847, No. 81 ; Chittapdni Vy. 76-8000', 
Trotter; Kishtioar y W. S. Atkinson 1872. 

Punjab; Chumba —Upper Chenab Vy., Chiri 10,000', Badcn-Powell 1879 ; Rdvi 
Vy., Chatri Forest 6000', McDoncll 1882; Sach Pass 7600', Rdvi Vy.—Barmaur 7000', 
and 9000', McDonell 1885 ; Kullu —Babbu Pass 10,000', Trotter 1887 ; Simla Reg .— 
ridge E. of Simla, Matidna to Hatu Mt., and Kundwar, 8-10,000', T. T.; Bates 
Gamble, Blanf., Hope, Trotter, Bliss, Lace; Simla—The Glen, 6-6500 Bliss 1890. 

N.-W. P. : D . D. Hist— Jaunsar, Deoban 9000', Herschel 1879, Mrs. J. Sladen 1880 ; 
Lokandi 8-8500', Mandali Forest 9500', and Kdrdma 9500', Gamble 1891, ’93 and *94 ; 
Mussoorcc, Dr. Bacon, Duthie 1877. (These two last are probably from Tehri Garh ; 
I have never seen this species from in or near Mussooree.) T. Garh. 7-10,000', Lev- 
ingc, Mackinnons, Duthie, Gollan ; Brit . Garh. above Ramri 8-9000',and near Kuari 
Pass 11-12,000', Duthie 1885 ; Kumaun —Ralam 12 , 000 ', Tola, Rilkot, and near Dwdli 
W. ; Bvdns— Kali Vy. 9-12,000' (6 stations) Duthie 1884-86; Pindar Gorge— 
near Dwdli 8000', Trotter 1891 ; Ramganga and Gori Vys. 5-10,000', Macleod 1893. 

Dist rib.— Asia : Thibet—Indus Vy., Shayok, 7-S000', T. T. N. Ind. (Him.) 
Sikkim 9-13,000'. * 
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I oannot see much, if any, resemblance of this fern to A. Prescottianum 
Hook ; though Mr. Clarke says the two species are no doubt very close, and 
Colonel Beddome that A. Thomsons is very near the smaller forms of A. Pres - 
eottianum, and that it is very probable that they are only varieties of the 
same plant (name not stilted). A. Prescottianum is a comparatively large fern, 
and grows to dense bushy thickets ; it is very scaly all over, shaggy almost. 
A. Thomsoni is a small plant, growing on rocks, or on rocky ground in forest, 
but each plant separately, so far as I have seen. The largest plants of A. 
Thomsoni I have seen are Mr. Gollan’s from Nag Tiba Mt. in Tehri Garhwal, 
one frond of which is 17}XH ins., and it is just as much A. Thomson* as is 
the smallest of all those cited above. But there is difference between some of 
these : McDoneU’s from the Sach Pass in Cbamba and Duthie’s No. 101 from 
the Ganges Yy. have stipes and rhachis almost glabrous, and quite a different 
cutting of frond from that of most others—like some ones vor. alpina of A, 
Pretcottianum from Sik kim ; and some at least of the sori of Duthie’s plant are 
nephrodioid. These cannot, however, be Clarke’s var. gracilis (Lastrea gracilis 
Moore), for that is said to have fronds smaller than those of typical A. Thom¬ 
soni, whereas Duthie’s is a large plant with fronds 10 ins. long by 1} ins. 
broad. Another form has broadly falcate and auricled pinnae with sharp teeth, 
much cut away at the base on the lower side ; while another has straight, 
almost dimidiate pinnae, and segments spreading on both sides ; but these are 
intermediate forms, and the habit of all is alike. 

[A. aculeatum Sw. is attributed in all the books to the Indian 
Region. The Synopsis says—“Hah.—Thron. bout the world ” ; but 
givcsas a synonym A. squarrosum Don ( rufo-harbatum Wall.), wb' j’i 
‘‘has the rachis densely clothed with reddish-brown‘fibrillose scales,” 
and wc are left in doubt nnder which of the three varieties it recognises, 
namely « A. lohatum , Sw., 3. A. aculeatum, Sw. and A. angulare 
Willd., A. squarrosum ought to be placed. From the fact that var. 
6 is given in the Synopsis as a variety of A. aculeatum Sw.,as 
a variety of itself, I gather that the species 18, A. aculeatum Sw., of 
the Synopsis is a theoretical oonoeption of the authors’; but it ought 
to have been given a distinctive specific name, instead of being 
fathered on Swartz, and I would suggest metaphysica, hypothetica, or 
theoretica, or some equivalent name, to indicate that the plant has no 
existence in nature. Swartz did not include A. lobatum under A. 
aculeatum, but gave it as a separate species, with only" Anglia ” as 
the habitat. 

Mr. Clarke says A. aculeatum Sw. (var $ of the Synopsis) is very 
oommon in the Himalaya and Khasia, alt. 2,000’—13,000'; and he 
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gives A. rufo-barbatum (sp.) Wall. Cat. 369, as var. 2 (out of 6 
varieties), and says it is common from Kashmir to BhotaD, and 
also in the Nilgiris (but not from Khasia). Beddome, in his 
Hand-book, says Pohjstichum aeuleatum Sw. is found “ throughout 
the Indian Region on the mountains,’’ (also throughout the whole 
world) ; and he gives (among 7 varieties) var. y rufo-barbatum 
(Wall. Cat. 369), F. S. I., t. 121, with habitats—“Nilgiris and 
Western mountains of South India ; Himalayas, from Kashmir to 
Bhotan.” 

As to the other varieties mentioned in the Synopsis, Clarke gives as 
his var. 1, “ lobata (sp.) Engl. Bot., t.1563. Fronds narrowly lanceo¬ 
late ; pinna; hardly pinnate, the lower secondary pinna; sessile or 
decurrent. Throughout the Himalaya, but much more rare than A. 
aeuleatum type.” Beddome quotes verbatim from Clarke, but omits the 
final remark as to rarity. These authors appear to limit the distribu¬ 
tion of A, lobatum to the Himalaya. 

Var. 7 angulare, Willd., of the Synopsis is not even mentioned by 
Mr. Clarke, and this seems to have led Colonel Beddome to give merely 
“ Nilgiris and Western mountains of South India ” as the habitats of 
his var. i angulare (Presl., Newm. 173), whioh he thus describes:— 
« Lax and of thinner texture ” (than of what ?), “ pinnules smaller^ 
more numerous, orbicular, rhomboid, mostly auriculate, the serratures 
setiferous rather than spinuloee.” t.l 22. This seems to apply to much 
of the Himalayan material which Clarke seems to have considered as 
typical aeuleatum, but which is all quite different from what is considered 
as A. aeuleatum by European botanists. 

Clarke’s var. 3 semifertiUs (base of the frond fertile, upper £ barren ; 
Sikkim: not very common), whioh is adopted by Beddome as var. £ 
semifertile, is probably merely a local form of one of the soft Himalayan 
plants. 

With var. 4 mucromfotium (sp.) Bl.,—Beddome’s var. x mucromfolta 
Bl.,—I need not concern myself, as it is not said to grow in North- 
Western India : nor, for the same reason, with Clarke’s var. 5—Bed- 
dome’s var. „ —biarislatum (sp.) Bl. Clarke’s var. 6, setosa. Wall. Cat. 
371 —Beddome’s var. e setosum —I give below as a distinct species ; and 
Beddome’s vara. ., anomalum and «, Travaneoricum, do not concern me 
as they have not been recorded from N. India. Other two plants given 
in the Synopsis as synonyms of A. aeuleatum, namely, A. lucluosum 
Kze., and A. Tsus-Simense Hook., I shall give as good species under 
the first of these names. 
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Tanun" again to the three individual plants mentioned in the 
Synopsis Is being varieties of the imaginary comprehensive species 
No. 18, A. aeuleatum, I lind some difficulty in ascertaining their 

distinguishing characters. Swartz’s description is 

“ frondibua bipinnatis, pinnis pinnatis, pinnulifl ovatis acutis snb- 
falcatis ciliato-spinosis, subtus pilosis, raohi paleacea, Btipita 


strigoso, Smith briUi. 

Polypodium acideatwn 9 L. 

Pohjpodium setiferum. Forsk fl. acg. ar. 

Plak. ph. t. 180. f. 1. 3, Moris, p. 14. t-3. f. 15. 
(Schkuhr 1.- c. t. 39.—W. M.) Europa. Arabia, Cap. bon. 


speL” 

This shows clearly that the fern Swartz described had ciliate spines on 
the pinnules, and therefore was soft and not prickly ; but the rest of the 
description is too vague, and the only substantial difference in his des¬ 
cription of his A. lobalum is—‘‘yn'nrw'a approximate ” Swartz seems to 
have done little more than transfer Linnaeus’s plant from Pdypodium 
toAepidium; but Willdenow, only two years later, interpolated in 
Linnaeus’s list A. angulare, and from his descriptions of that and A. 
aeuleatum it is clear that under the new name he recognised a fern 
with a more compound cutting and a laser texture than he saw A. 
aeuleatum had. He, however, gave only Hungaria sb the habitat for 
A. angulare, whereaB now it seems to be a very widely distributed 
species. 

E. J. Lowe, in “ British Ferns, 1891,” the latest authority I can 
find says—“ A. aeuleatum Sw.—Pinnules stalklets, with acute 
angled or wedge- shaped bases ; whilst in A. angulare the pinnules 
are stalked and their bases obtuse-angled. In A. aeuleatum the fronds 
are darker and more shining, stouter and more leathery in texture, 
and the habit of the plant is more erect.” Mr. T. Moore, who 
considered them distinct species, said the ohief differences between 
the two were—the obtuse angle of the stalked pinnule of P. angu¬ 
lare, and the acute-angled, or wedge-shaped base of the sessile 
pinnule of the more divided states of P. aeuleatum. Mr. James 
Britten, in “ European Ferns,” says :—“ So far as our experience 
goes they are not often found together, but they contrast very 
effectively with each other when planted in a rockery, the stiff 
upright fronds of P. aeuleatum towering above the softer and more 
drooping ones of P. angulare." To a sheet in the Kew Herbarium 
(general ajUection) marked in Sir W. J. Hooker’s bandwriting— 
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‘‘ Ireknd > D * Moore >” “d a 180 , in Pencil—" A. Braunii, intermediate 
between aculeatum and angulare,” is pinned a note written byD. Moore 
as follows :— ’ 

“ After con siderable attention to Aepidium lobatum and A. aculeatum I 
cannot think then, distinct species, though I find they are still retained ’as 
such by persons who have no doubt had equally good opportunities of judging 
Consequently I shal! only state my own ideas on the subject at present,when it 
appears to me they altogether depend on their places of growth for the slight 
characters which distinguish them. Whenever I find the species growing in 
warm shady situations, it assumes the habit of aculeatum by having the pinnule 
slightly petiolate and generally larger. A little further up the mountain glens 
it becomes lobatum good ; and when it is fodnd very high the pinnules are 
scarcely divided at all. A. angulare is equally common here” (in Ireland T) 
“and a very distinct species. I should say there were only two species, A. 
lobatum or aculeatum, whichever you like to call it, and A. angulare, both 
rather variable, but their varieties are easily traced to the original.” 

I understand Mr. Baker now to agree, substantially, that A. lobatum 
is merely A, aculeatum in a less developed state ; though in the “ Synop¬ 
sis ” he said that the last mentioned plant is less coriaceous than is the 
other; and I therefore think I may safely allow the existence of A. 
lobatum, as an Indian fern, to depend upon the existence there of A. 
aculeatum. 

Dr. H. Christ, in a monograph— u Les diffirentesformes de Polystichum 
aculeatum {L. sub. Polypodio ), Lour Oroupemmt, et Lexer Dispersion, y 
compris Les variitids Exotiques, published in Bull. Bot. Soc. Suisses, 
Livre III, 1893, has taken quite as wide a view of this group of Polys- 
tiohum as any of the botanists who have written of Indian ferns ; but 
his treatment of the subject is too deductive for me ; it seems only to 
deepen the haze in which the subject has been enveloped by the profitless 
effort to bring together under the speoific name aculeatum, given by 
Linn<$, several plants which are abundantly distinct. 

|n prooeeding to deal with theNorth-West Indian materia] of this group 
I shall, in the first plaoe, divide it acoording to texture, into “ ooria- 
oeous ”, hard and tough plants, and ** herbaceous”, thin and soft plants ; 
and having thus cleared the way, I shall see whether any subdivision of 
these two categories is necessary. I can find nothing I feel justified in 
calling A. aculeatum, but much that I cannot say is not A. angulare.'] 

A. Texture very coriaceous. Sp. II. 

11. A. squurrosum Don ( rufo-barbatum Wall. Cat. 869); Syn. Kl 
252, under A. aculeatum Sw. A. aculeatum Sw., var. 2, rufo-barbatum (sp.) 
Wall., 0. R. 509. Polystichum aculeatum Sw., var. F rufo-barbatum Wall., 
Bedd. H. B. 207, F. S. I., t. 121. 
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I hazard the following as a new and complete description of this species :— 
Plants isolated, or united in tnfts. St. densely tufted, forming a thick 
rootstock, thickly covered at base with long linear bright chesnnt scales 
from 1 and 2 in. 1., gradually succeeded upwards by large broadly-ovate 
acuminate scales, with more or less broad dark-brown centres, the 
scales farther up resuming the pale self-colour of those at base, and 
becoming mixed with the pale-coloured long and narrow scales or 
fibrill® which in diminishing size clothe the main and partial rhachises 
and costa. Ft. lanceolate-acuminate, sometimes broadest near base, often 
2 ft. 1., rarely ft., by 3—9 ins. br.—average breadth perhaps 6 
ins., always bipinnate : pinn. always broadest at base because 
auriclcd, very gradually narrowed to the quickly acuminate apex 
always though shortly stalked, distant at base but becoming crowded and 
imbricated towards apex : pinnJ. 12—18 pairs, all distinctly stalked except 
near apex of the frond, close and often overlapping each other at base ; 
m amplest form —rhomboidal with a curved apex or ovate-acuminatc, 
entire and cut away towards the base on inferior side and always broad!) 
auricled on superior side, sharply and stiffly toothed at apex of pinnule 
and auricle and hardly toothed elsewhere except obscurely on the superior 
aide above the auricle, in less simple forms the pinnules prolonged and more 
or less lobed or pinnatifid with sharp stiff teeth on each lobe or segment 
on both aides, the lowest of all pinnatifid and sharply toothed ; up to 
H in. long, and cut down nearly to the rhachis with several (up to five) 
pairs of narrow segments ; all lobes or segments furnished with hard sharp 
mucronate teeth, never merely aristate; Texture very coriaceous, frond 
heavy; upper surface glabrous and shiny; lower-covered on veins with 
small pole-coloured fibrill® and occasional shorter and broader minute 
scales : colour greyish green ; tm ofecure, best seen on undcreido : 

0 groups on each side of the costa, pinnate or forked in the lobes, 
reaching almost to the margin : scri large, crowded, and ultimately extend¬ 
ing across several veinlete, absent from centre of pinmo and apex of 
pinnule, but occasionally found on auricle; recejtade consist^ of 

stTr 8 fibKa in a bnnch; * nw w *■£«* 

2SS r 1h “ «*". < the * -hen ripe spread widely 
fom veinlete*^ ’ 76,118 mV ° luCre8 and connected by scalar!- 

th0Qgh , Perhap8 faller and than those he wrote of 
EJ* ^ Bve been thought insufficient or to have 

a nV^ Whi0h 1111186 * *7 excuse for writing 

one. I will, however, give extracts to show that it does not apply to 
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A. aculeatum Sw. He says—“ 6. A. squarrosam f fronde lanceolatii bipinnata : 
foliolis pinnisque alterqis snbsessilibus oblongo-uvatis mucronatis rigidis glabris 
nltidisqne.” . . . “ Polypodium spinulosum, Hamilton M. S., nec aliorum. 

. . “ From ampla, rigida, tectu aspera.” Don’s fern was, therefore, 
bipinnate, mucronate, rigid, smooth and shining, but rough to the touch. 

Punjab : Cfiamba —6000' McDonell; Kangra Vy. Diet. —Dharmsdla 6000', Trotter ; 
Kullu 6—8000', Coventry ; Mandi State 7000', Trotter / Simla Reg. 6600'—8000', 
common, Hope, Gamble Blanf., Duthie, Blis9, Lace. 

N.-W. P. : D. D. Diet. —Jaunsar 6500' and npwarde, Sundar L&l, C. G. Rogers, 
Gammie; Mussooree 6-6500', very common ; T Oarh. above Dhakdra, Duthie'e colln. 
1879, Ganges Vy. 7-8000', and Phedi, Duthie ; Kumaun —common 6-8600', & k Vf., 
Hope, Davidson, Trotter, Maclcod. 

Distrib .—Asia : N. Ind. (Him.}—Nepal, Sikkim and Bbot&n. Assam—Jakpho. 
Mt.; Kohima 6000', Clarice. 

Occasionally the whole of the scales and fibrils or 6tipes and rhachis are 
brown and not rufous, faded perhaps. The cutting of the ultimate segments 
the coriaceous shiny nature of the frond, and the stiff mucronate spines 
sufficiently distinguish this species from the other Himalayan plants which 
have been called A. aculeatum and A. angulare. The plant produces numerous 
fronds annually, grows to large bushes, and is evergreen in spite of frost and 
Bnow in winter. Sori are generally wanting on the lower third or quarter of 
the frond, but often also on the upper part. The involucres sometimes over¬ 
lap each other. 

I cannot follow Clarke and Beddome, when they say—“ frond usually 
reddish.” The rhachises and cost® are covered below with the red beard from 
which Wallich named the plant ; but the small fibrils on the veins are not 
enough to colour the surface of the pinnules, and the upper surface is either 
quite glabrous, or has only a few fibrils on the costa. 

I think what Clarke calls A. aculealum , var, 1, lobata (sp.) Engl. Bofc., 
must be the very narrow form of A. squarrosum of which I have specimens 
from the Simla Region, Jaunsar, and Tehri Garhwdl. The pinnules are small, 
simple, ogival at apex, very dose together, and imbricated,- and are less dis¬ 
tinctly stalked than in the normal form—reduced to lobes in the upper part. 
The scales and fibrillce are brown rather than rufous ; and the texture is rather 
thicker than in the type, and the fronds dry a brown colour. In all other res¬ 
pects the plant is identical with the present species, and is antithetical to the 
so-called A . lobatum of European botanists. 

B. Texture herbaceous. 

~1 2. 7 A. angular©, Willd. Sp. PI. 1810 Y. 257 ; “ Frondibus bipinnatis, 
pinnulis oblongis subfalcatis mucronato-serratis sursum auricillatis, infiroa. elon 
gata subpinnatifida, stipite rachibusque paleaceis. W. Habitat m ITuogftria- 
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w Stipes tri—vel quadripollicaris paleaccus. llauhis universalis atque partia 
]ia paleacea sed pales tenuiores. Frondes sesqui-vel bipedales bipiunata?. 
Pinna fcripollicares et longiores. Pinnules oblongo-subfalcatae acutae basi 
caneatse sursum acute auriculatae, serratce, serratnris mucronatis. Pinna in- 
fima saperior reliquis longior pinnatifido-serrata. Sori subrotundi. Affine 
A. aculeato sed prater formam pinnulai*um pracipue pinnma infima pinnati- 
fida ct habitu laxiore diversum. W.” 

KA6HMIB: Chittapani Vy. 8000', Trotter; Dardpura 5-7000', and Au<Trbug 7000', 
MacLeod ; Pir Panjab and Qulmarg 7000', Gammie 1891. 

Punjab : Hazara Hist.— Black Mt., Kalim Gali 8000', Dutliie 1888 ; near Kala- 
p£ni 5-7000', Trotter 1890.— Chamba —McDooell, comm. 1883 ; above Chamba town 
7000', Blnof. 1886 ; Kullu 6-8000', Coventry 1894 ; Simla Reg .—Simla, eastward to 
Hatu Mt. 48-8300', pope, Blanf.’, Bliss ; Bashahr Forest 8000', Lace. 

N.-W. P.: D. D, Diit .—Jaunsar 48-8000', Brandis, Dutliie, C. G. Rogers, Gamble ; 
Mussooree 6500' and downwards, very common ; in the Dun (Valley)—Nalota Kbfcla 
3500'or more, Hope 1880 and 1891, some very large ; T. Garh.—Nila Vy. 11—12,000' f 
Dnthle 1883 ; Sahlra Forest 7000', Deota 5000' and Bamsu 6000', Gamble 1893-95 \ 
Kumaun —near Karim 6200', and Naini Tal, S. and W. 1848, and Hope 18C1 ; Ralam 
Valley 11-12,000', Dnthie; Lohughat 5000', Trotter; Ramganea Vy. H nd elaewhcre 
6000', MacLeod. 

Dibtbib.— N. f Centr. Amer . Ewt. : common. Asia : near the Black Sea ; N. 
Ind.—Sikkim; Assam—Khaaia. 

After having renewed acquaintance with the living European plant, and 

having gone through the specimens of it and from all habitats, in the Kew 

Herbarium, including the British collection of the late Mr. Thomas Moore 

which shows what a wonderfully variable species it is (without taking into 

acooont mere sports and abnormal developments), I find I cannot definitely 

separate from A. angulare any of the Himalayan material which has been placed 

under that species. But I will indicate where differences occur. In my own 

collection I have, from North-Western India, 32 sheets, on which are 36 speci- 

mens, some of which consist of 2, 8, and even more fronds, besides unmounted 
duplicates. 


1. As to scales. Some of the Himalayan specimens have no broad ovate 

TlZZ* M the Ear0peaa 8 P 0cimenfl have : many instead are 

““ near ^ ° 6 pass into- mere ham, 

TheK KalK “ d « generally dark- 
brown or nearly blank, but occasionally they are ol lighter, dull-brown 

colour I have, however, aeen hair, on a lew British specie. Some Z” 

mens have large, broad, ovatc-acominate, hair-pointed scales P 

linear-aonminate scale,, which become aimt C«t “T 

a;: ~ 

9 nunace ana narrow margins are 
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pale ; the narrower scales are also, sometimes at least, bi-coloured. The scales 
of the European plaut, whether broad or narrow, are generally pale, self- 
coloured, or if bi-coloured merely with a darker shade towards the centre. 

2. Habit of plants. The European plant has fronds with comparatively 
short 8tout stipes, thickly clothed with scales all the way up, forming a stout 
compact crown, from which very numerous fronds spread out at a greater or 
less angle from the perpendicular. The Himalayan plants appear to have 
comparatively few fronds, generally with long stipes which quickly taper off 
and are not densely clothed far above their bases ; but sometimes stipes are only 
6 in. long to a frond 22—25 in. long by 9—10 in. broad. Growing on steep 
ground in forest, as they generally do, the fronds of the large plants (or of the 
large broad form), being of lax habit, bend downwards, and are sometimes found 
overhanging and dipping their tips into the rills which run down the rocky 
hill sides. The fronds vary much in size and shape, even in the same station. 
5 ias. to 6 ins. is a common length for the middle pinnae of a frond, and the 
lowest pinnae are often not much reduced ; a lanceolate frond is rare, and then 
the lowest pinna? are not mere auricles. I have the upper three-fourths or so of 
a frond I gathered in the Dehra Dun in 1880 (why now incomplete I cannot 
recollect) which has pinna? fully 9 ins. long, and this portion of the frond 
is 23 ins. long. Fronds from Mussooree, 5-6000' alt., reach to 34 ins. 
in length by nearly 1 ft. in breadth, unstretched, beside stipes 13 15 ins. 

or 4 ft. in total height. But I have, also from Mussooree, other fronds of 
mature plants, fertile, with simpler cutting, which are less than 1 ft. high, 
including the stipes, by only 3 ins. broad. All sizes between these extremes are 
met with. The British plant rarely, I think, lias fronds over 6 ins. broad. 
The latest specimen, from Jaunsar, the hill tract of the Dehra Dun district, is 
Gamble’s No. 26616, April 1898 : a frond and incomplete stipe, the frond 38 
in. by 26 in., and part of stipe 21 in., total over 5 ft. high. The pinnules 
have up to ten lobes. The plant is very soft. Dr. Christ says this is var. 
bafjanense of A. cculeatum, Filicine Warburg, Mousunia, Bd. I, p. 77. 

3. Cutting of fronds and pinna. The pinna? are always distant, or dis¬ 
tinctly separated ; and the pinnules so also, and distinctly stalked. In the 
larrre, broad, form the pinnae are very acuminate, and even caudate ; but in 
the smaller they taper regularly from base to tip, as in the European p ant 
The pinnules vary in shape from—“short ovate-acuminate with a broad ^auricle 
ft in. long to £ in. broad, lobed on the front and toothed on the back, to-- 
“ falcate, g in. long by § in. broad, lobed though unequally on both sides, and 
to “ narrow, falcate, acuminate, | in. long, by only ft in. broad at base across 
the auricle.” I have never seen the auricle free ; and the longest pinnu 
are seldom cut down nearly to the costa; whereas the European plan 
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sometimes tripinnate at base of pinnules. There seems to be an aristate 
tooth, or awn, to each veinlet; but the awns are never so long as in the 
European plant, and they therefore 6eem stiffen; they are, however, really soft. 

A- luctuosum, G. Kunze in Linnea, Yol. 10. (1835-3G) p. 548 ; 
“t 103. A. luctuosum, Kze.: cosfis rhachibus stipiteque fronde breviori nigris- 
centi-paleaceis \ fronde lanceolato-acuminata, bipinnata, coriacea, pinnis alternis, 
petiolatis, longe attenuatis, sursum anricnlatis ; pinnulis trapezio-ovatis, sub- 
falcatis, mucronatis, basi sursum auriculatis, deorsum truncata cuneata decur- 
reutibus, arristato-serratis ; indusiis reniformibus glabris.” 

A. aculeatum, Sw., Syn. Fil. 252 ; A. Tsus-Simense, Hook., Sp. Fih IV. 
16, t. CCXX. 

KA6HMIB: Jhelam Valley 3600'; Chitapani Valley 75—8000', Trotter 1888-89 ; 
Jhelam Valley, 5 miles from Rfimpnr 4500’, MacLeod J891 ; Upper CheDab Valley, 
6600', McDonell 1893. 

Punjab: Hazara Dili.— Trctter in MS. List of Punjab Ferns. Ckamba. —Ravi 
Valley, Ohanju 7000’, and near Tisa 7000', McDonell 1882. 

Dibtbib. — JV. Amsr.— California. Asia : N. Ind. Assam—Mausmai, Griffith, 1886 ; 
Khasia—Cherra, Hk. & Th.—Japan—Island of Tsos Sima, In Straits of Corea, 
Wilford ; Yokohama, Diokins. 

On seeing Mr. McDonell's Chamba specimens I thought them quite different 


from A. aculeatum ; but it was not until many years later that I found them 
to be identical with a specimen from Natal, collected by Buchanan, whioh is 
ticketed P . luctuosum, Kze. Then I had the privilege of a perusal of Dr. 
Christ's monograph on Polystichum aculeatum ; and I also saw McDonell’s 
later collected specimens from Kashmir which were ticketed A. Tsus-Simense, 
and I wrote to him on the subject. He replied that he had got the name from 
Colonel Beddome, who, on seeing those and other specimens of Mr. MoDonell’s 
Kashmir collections, wrote as follows :—“Aspidium—Upper Chenab' Vy., 
= A. Tsus-Simense, Hook.; 5gured and described by Hooker in Sp. Fit, in- 
duded by Baker in Syn. Fil. under aculeatum. I call it Polystichum aeuteatum, 
var. Tsus-Simense ; it exactly corresponds with the Japanese specimens. (New 
to British India.” (Now, I rather think Mr. McDonell referred to Colonel 
Beddome after I had called his attention to the plant.) 

On revisiting Kew I have seen that on the cover whioh contains many China 
and Japan specimens of A. 'ftus-Simense Sir W. J. Hooker wrote in pencil- 
20. Tsus-Simenseest luctuosum, Kze., not P.ppS” l n the Synopsis both 

f™* 3 671101111118 ° f A - 0ct * atow . Sw -» ^ough jin the Sp. 
FD Yoh IV , p. 16, A. Tsus-Simense is given as A. No. 20, and ngured as 

W° 0Q ^ ° CXX 0n fche Herbarium working Copy of the Sp. Fil. Sir 

^ ““ 881,10 88 lucluo ™ n ' I $ear it is too 
aculeatum. On p. 19., under A. aculeatum , Sir William wjote, in ink, 
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“ an P, luctuosum, Kze.” ; and, again, “ luctuosum, Kze. is the same as my 
No. 20 A. Tsus-Simense, v. n. 20.** 

(Christ places A. luctuosum as a var. of 6. P. lobatum. and says of it 

“ Distinct > from its deltoid form, not elongated, and with a fro->d the lowest pinn© 
of which are the longest. The frond is borne on a bare stipe, of one-third to one- 
half the length of the frond. Throughout (en outre ) the scaly covering of the 
rhachis consists of black, long, and very narrow scales. The basal scales are narrow, 
blackish. The plant is of less height Cplus basse), the pinn© (pinnules ?) are slightly 
auricled, subsessile, decurrent (except the superior basal pinnule which is broadly 
stalked), stoutly toothed, but not aristate. 

x Kunze's name, relating as it does to the black covering of the plant, very well 
indicates its peculiarity. 

il Habitat .—Southern Africa ; Boschberg,*(McOwan), Drakcnberg (Rehman, 7204).'* 

Hooker’s description of A. ( Polyst .) Tsus-Simense is long and minute. As 
to Habitat he gives only the Island of Tsus Sima ; and he adds—“I find no 
described species to accord with this. The scales of the caudex are singular 
in shape and peculiarly blaok; the upper portion of the fond is pinnated, 
the rest regularly bipinnate, the lowest pair of pinn® defied/* In the Kew 
Herbarium, on the same sheet with Dickin8 , specimen from Yokohama, is a 
larger frond with ticket— “ Polystichum luctuosum , Perie Bush, British 
Kaffraria, May 7th, 1861, W. D'Urban.” Opposite this Sir William Hooker 
has written in pencil—“ black hairs on the rachis—hence true luctuosum of 
Kze., in Linn. 10 p.” Another sheet from South Africa (a plant with caudex 
and four fronds in a tuft) has two tickets, one written by Baker (?)— Aspidium 
luctuosum , Kze., No. 11, Natal, Buchanan ; and the other, Buchanan’s own 
ticket, is (reed. 8/69) ‘‘11. A very fair specimen—natural colour well pre¬ 
served ” (it is pale olive green) : “ Grows in same bush and similar places 
with Aspid. .aculeatum, of which 11a i6 our ordinary type, only not at all so 
plentifully. If only a variety, it is a very marked one. But is it indeed so ? ” 
14. A. setosum, Wall. Cat. 371. A. aculeatum y Sw. var. 6, setosum. 
Wall. Cat. 3.71, O. R. 510. Polystichum aculeatumy Sw. var. 6 setosum , Wall, 
Bedd. H. B. 209. 

N.-W. P.: Brit, and T. Garhxoal— 8000', P. W. Mackinnon, April 1881 ; Kumaun— 
R. Blink, fide Wallich, in Herb. Hort. Kew; near Khafci 7700', S. Sc W. 1848 ; Pindar 
Gorge—Kli&ti 7000', Trotter 1891. 

DI6TRIB .—Asia : N. Ind. (Him.)—Nepal, Wallich 1820 ; Sikkim. 

This plant is not mentioned by Baker, either in the * Synopsis” or -in his 
u Summary of New Ferns.’* Clarke, while giving it as a mere variety of 
A. aculcafum , says :— 

« This seems to me more worthy of specific rank than many other species of 
Polystichum retained by Mr. Baker. The series is not merely defined by being 
fibrillose on the surface of the frond beneath ; the whole set j* 6 remarkably uniform 
in cutting ; the frond i9 large, long-lanceolate ; the primary pinn© numerous, 
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do9e together, nearly parallel to each other ; the secondary pinnae numerous, close, 
very distinct, all remarkably like each other. Nor are there any connecting forms 
between the var. and any other form of A. aouleatvm." 

Beddome's description is • 

u Lower surface of frond with very fine fibrill®, rhachis with very long scales as 
well as fibrillae, pinnules small, quite entire, except the 6pinulose apex, or with 
very inconspicuous crenatures to represent the usual lobes ; 6ori apical, on the lower 
veialet of the forked or pinnate vein of the segment (or what wonld correspond to 
the segment where the pinnule is entire).' 1 

Christ puts this fern as— i. P. lobaium , var. setosum , Wall., and says of 
it:— 


“ This plant is very remarkable for ita scaly clothing ; not only is the rhachis 
clothed with enormons principal scales, yellowish and pellucid, oval or round, 
which even attain in the upper part of the frond the length and breadth of 
8 millimetres or more, but all the parts, with the pinnules, are upon the two 
faces covered with numerous thread-like scales (hairs), which are flexible " (wavy 1), 
“one otntimitre long, and golden in colour, which gives to this magnificent plant 
a very rich appearance. The frond is of the largest sire (70 centimetres), the 
pinnules numerous (up to 80 in one pinna), lanceolate, toothed (0 like a comb 
decurrent, scarcely stalked, almost toothless, only the lowest of the upper row’ 

which is much larger than the rest, being deeply cut. The texture is flaccid' 
membranous. 11 * 


loresLs oi 


DiKKim, Himalaya 


ft.'vuuuui ouuu 


u Habitat. —Excessively damp _ 

(Gamble 8041) and-9000' (Gammie).' 

Both Olarke and Beddome say that only the lower surface of the frond is 
clothed with long fibriDa. Christ is right in Baying that both surfaces are so 
clothed. I have not seen this fern growing; bnt, judging from herbarium 
specimens, it seems quite distinct from any other species of the group A 
specimen collected in Sikkim, alt. 5000', by Sir J. D. Hooker, Las, besides 
the long straw-coloured hairs, large ovate-acuminate dark-brown scales all 
along the main rhachis. Some other specimens have similar scales, but pale- 
bn.™ m colour. A .pooimen from WalUch, m Enl. Bmtham * Kow 
has very large broad scales up the stipe, brown with darker centres. 

A ' Hook. Sp. 4. p. 22., t 22S ; Syn. Ill 253 • 

c. E. 510. Polystichum Prucottianum, Wall., Bedd. H. B. 210 

Afohaw. : Kuram Vy.—9-10,000', Aitcb. 1879. 

Kashmir: Oilgit —Sai, Col. Tanner; Gulmara: 10 000* I nv • p; d 
T rotter, Gammie ; Bangam Valley, 13-14,000’, Duthle 1893, No. 13539 1 

PdhjAbj Hazara—Kb&gia VaUey 9000’, Dr. Stewart - a ™ 

Paaaea 10-13,000*, Baden-Powell 1879 ; Ravi Valley—Satrundi Dratl 

0,1601 Pa “ U . 000, » McDonell j AWtt*-Bohtang Pa« ? ] 11 ‘ 1? '° 00 * 

H. 10,000’, Trotter * XaAe«l~Cha ndra Valley, 11,000’,Trotted ^ 1 
Btate, Chor. Mt^ Collett; Binnur State 9-10,000’. T. T • Hatu Mt 9 R-in kw v ^ 

X s a “ Uei Buni " *** 
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N.-W. P. : D. D. Dist. —Jaunsar ; Chachpur Peak 10,000', Gamble 1892, Kerana 
9500', Gamble 1893 (on sheet with A. Thomson i) ; T Garh.— 10-16,000', (ten stations) 
Duthie 1870—83 ; Brit. Garh .—Dombitia Gadh 9-10,000', Duthie 1885 ; Kumaun— 
Wallich ; above Tola 12,500' and near Milam, S. & W.; Palam Vy. 11-13,000', S. & W., 
Trotter ; Finsara 10,000', Davidson ; Dhauli Valley 14-16,000', Duthie 1884 ; near 
Pindari Glacier 10-11,000', Trotter 1891. 

Nepal, W.—Nampa Gddh, 12-13,000', Duthie 1886. 

DI6TRIB .—Asia : NT. Ind. (Him.)—Nepal ; Sikkim and Bhotan. 

Clarke’s and Beddome’s descriptions of A . Prescottianv.m are better than 
that in the Synopsis in that they mention the fibrill® or narrow scales which 
are mixed with the large broadly ovate-acuminate scales on the stipes and 
rhachis. On the rhachis the scales get narrow and smaller, and the fibrill® 
more hair-like. The fibrillae are found on the surfaces, perhaps more sparing¬ 
ly on the upper than on the lower. The cutting of the frond varies of course 
with the size ; but, with the exception mentioned below, I cannot find any 
specimens on which the pinnae are “ even pinnate,” as Beddome says they are; 
and yet I have fronds, gathered by myself on Hatu (or Hatugarh) Mt., which 
are up to 27 ins. long by 4 ins. broad, though 18 by 3 ins. are the 
maximum dimensions given in the Synopsis . The habit of the plant is well 
described by Blauford—“ abundant on Hatu, growing in dense masses, on 
the hill side between 9,500 and 10,500 ft.”—in the open, chiefly, I should add. 
The rhachis may be weak, as the Synopsis says ; but the masses on Hatu Mt. 
Blanfopd speaks of (as I have seen) are composed of stout upstanding plants ; 
the fronds support each other, perhaps. Normal fronds of old plants have 
from 35 to 40 pairs of pinn®—generally about 40—cut down to a winged 
rhachis into 8—10 pairs of elongated rhomboidal segments which have 4 or 5 
pairs of aristately toothed lobes. Beddome’s figure is from a young plant, and 
does not correspond with his description. 

I have a beautiful little frond from Kashmir, Duthie’s No. 18539 above- 
meitioned, stipe (incomplete) about 3 inches, frond 10 in. long by 2 in. broad, 
unextended, bipinnate, pinnules stalked, distant, rather bluntly and shallowly 
lobed or toothed, scales and fibril!® as of P. Prescotttanum , with numerous 
pinnee *lf which most are again pinnate. Small as it is, it is mature and 
crowded with sori ; and had I more material like this I should be inclined 
to make of it a separate species, from the distinct bipinnateness, the great 
breadth of frond in proportion to length, and other characters. 

Another form, notably different from the type, is that of Dutbie’s speci- 
mens Nos. 2215, 5159, and 6240, from Tehri Garhwal, British Garhw&l, and 
West Nepal, which has stipes up to 10 or 11 inches in length, very regular y 
shaped ovate-lanceolate bipinnate fronds 15—18 ins. long by 4—5 ins. broad ; 
pinnse distant, about SO pairs below the pionatifid apex of the frond, pinuu « 
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broad, falcate, sometimes aurioled, aristately toothed, decorrent below and not 
stalked, lowest upper the largest, about 15 pairs besides an acuminate pinnati- 
fid apex. The scales and fibrill® are those of P. PrescotUanum. This is a 
remarkably elegant and graoeful fern. 

A. Bakerlanum, AtkinBon MS. ; Baker in Hook. Io„ t. 1656 ; 
Clarke and Baker in Joum. Linn. Soc. XXIV., 414. A. Prescottianum, Wall., 
var Bakeriana (sp.) W. S. Atkinson MS., C. B. 510. PI. 66. Polyatichum 
PrescotUanum, var. 0 Bakeriana (Clarke) Bedd. H. B. 210. 

Kashmib : Marbul Pass 11,000', and Sind Valley 12,000', Clarke 1876 ; Pi r Panjal 
11,600', Trotter 1888 ; Sarpat 10,000', McDonell, MacLeod 1891. 

Punjab: Chamba— Ravi Valley, below Cheni Pass. 10,000', McDonell 1882, 1886- 
Kangra Vy., near Dharmnala 11,000', C. B. Clarke 1874 j ZWWu—Seoraj, Trotter 1887- 
Simla Reg .—Chor Mt., Herschel 1877 (Nephr odium Brunonianum on ticket) Jalanri 
Paw, Edgow.; KunAwar 11,000', T. T. 1847. 

N.-W. P.: T. Oarh.— Kid&r K&nta Mt. 9000', Herschel 1879; Damdar Valley 9-10 000' 
Dnthio 1883 ; Awmoim—Kaphini 10,000', “grown at Almora”, S. and W.; Pinda* 
Gorge, and Dwall to Phtuka 9000', Trotter 1891 ; Qori Qanga Valley ’ 10 600*’ 
MacLeod 1898. ’ ’ 


Dibtrib .—Asia : N. ind. (Him.>—Sikkim. 

Clarke (whom following Beddcme) says—“ frond truncate at the base •« but 
I find that all the fronds Gamble and I have are tapering, and even dwindling 
downwards to auricles. This species seems glabrous on ths upper surface* 
A. Preacottianum is slightly fibrillose. The sori sometimes look nephrodioid. ’ 

SUBGENTJS CTRTOMIUM, PRESL 

11 ■ A - faloatum . S "" M. 257 , O. B. 512. Cyrtmivn, faUa- 
turn, Sw., var. $. Caryotideum, Wall., Bedd. H. B. 211, F. S. I. t. lig 
KASHMIR : Jhelam Valley 8C0 O', Trotter 1888; Jbelam Vy. — Ohakoti.Kishencmn m 

Valley, and Titwal, MacLeod 1891. n 8 an ga 

Punjab.— Hazara—fide Trotter : « cut from a plant in pot, at Abbotabad in 
ee«ion of Major Dempster, 4th Sikh,, who said it had be^ntransplaute^om n 
Natiagah 7000-, where it grew in quantity; CVbmJo-McDonelf (fide Trotter T 
Li,t); Xullu 66-8000', Trotter, and Coventry ; Simla Reg .—Bates • below Ri . I" 

«o«h uor. a™,,,.; t „„. It . 0M or two lral '„ 

tween 5 and 6500', 1 Blanf. in List. 0CJqr rayu *<* bo- 

D ' Dirt .—Jaunaar ; Deo ban, Vlcarv irr* tt ». , 

Brandi, 1881 ; Missan 7000', Gamble ; Mussooree, T. T l 846 1“ J 7 °°°'’ 

Duthio 1877; 5000', Mackinuona 1878 ; 6600*, Hope 1881 and 1887 6000' T 1871 * * 
1896. T. <?arA.—Ganges Vy., between Betwlri 

JS-JS* *«•-*■ *■ M«» 8300 and near^.^780^ k W 

1881, Davidson 1876; Pindar Gorge, Trotter 1891; Gori Valiev t " 0p ° 

MacLeod 1899. uor Valley.—Bum 8000', 

—a * ,ap “' «“■ 
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The Synopsis gives s A. caryotideum , Wall, but adds—“ It is impossible to 
separate our two varieties satisfactorily.” Clarke gives A. caryotideum as a 
synonym. Beddome does not give A. falcatum as an Indian plant, and says 
it differs only slightly from B. caryotideum. The N.-W. Indian plant seems to 
be the latter, which is very commonly cultivated in Great Britain. It loves 
water and shade—in the Himalaya. Mr. Clarke’s No. 17G56, from Assam, 
Khasi Hills, has very long, narrow, falcate and toothed pinna*, 7 ins. x £ in.: 
one frond has pinna* 5 in. long, by only 1 in. broad. 





































































































THE FERNS OF NORTH-WESTERN INDIA. 

Including Afohani6tam, the Tbanb-Indub Pboteoted States, and Kashuib: 
arranged and named on the basis of Hooker and Baker’s Sy nop tit I\U 0 um, and 
other works, with New 8pecies added. 

By C. W. Hope. 

(Continued from page 480 of this Volume.) 

Part III.—THE GENERAL LIST.— {continued.) 

Genus 23. Nephbodium, Rush. 

^ Subgenus Lastrea, PresL 

' 1. N. aristatum, Sw. (under Aspidium) ; Aspidium ( Polystichvm) oris - 

tatum , Sw., Syn. Fil. 255 and 493 ; 01. Rev. 511. Lastrea aristata , Sw. (under 
Aspidiwn) 9 Bedd. H. B. 229. 

Kashmir s var. affinity Wall. Cat. 370, Trotter in List : " collected in two places." 

Punjab : Chamba —Sacb N61a 8-3600', McDonell, Bukam Ndla 3600', MoDonel, 
1886, in Herb. Levinge. 

N.-W. P. : Kumaun—fido Hooker on sheet in Herb. Kew, without ticket: no 
rhizome. 

Distrib. —Asia s N. Ind. (Him.), Nep41, Winterbottom ; Sikkim and Bhotan 
4-10,000'; Assam—Khasi Hills 8-6000', very common. Burma. S. India—very general 
in forests of Madras Preay. Malay Penins. and Isles. China. Japan. Philippines. Poly¬ 
nesia. Australia. S. Afr. : Natal. 

I do not recollect seeing Trotter’s specimens from Kashmir ; but I assume 
that they are the same as MoDonell’s specimens from Ohamba, which seem to be 
quite typical aristatumy though there is no rhizome. In his Supplement of 
1892, Colonel Beddome says of Lastrea affinis :—“ A very variable species 
and the caudex is sometimes creeping and sometimes erect ; n but I maintain 
that this is a physical impossibility, and that such a difference of caudex consti¬ 
tutes a specific difference. 

Aspidium assamtcum (sp.), Kuhn in Linnea, XXXVI, 108, from Sikkim and 
Assam (fide Clarke), seems to be very distinct. On specimens of this in Herb. 
Kcw is found the abnormal growth mentioned under Pteris quadnaurtta 9 
Retz., as being due to the fungus Taphrina comu-cerviy Giesh. 

2. N. coniifolium. Wall. Cat. 341 (under Aspidium). Aspidium 
aristatum , Sw. var. 0 coniifolium , Wall., Syn. Fil. 255. Aspidium aristatum, 
Sw., C. R. 511. Lu&trea conUJolia, Wall, (under Aspidium^) Bedd. H. B. 230. 

N.-W. P. S Kumaun, R. Blinkworfch : Jide Wallich in Cat. 

Distrib— Asia: N. Ind. (Him.), Bhotan ; Assam—Kbasi and Garo Hills 
Burma—Tonghoo, Parish. S. Iud. : on the Western Mts. Ceylon. Malaja. China — 
Yunnan, Hancock 1804. 


216 
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The type sheets in Kew are the only specimens I can find to vouch for the 
entry of Kumaun as a habitat for this fern. Wallioh’s entry in the Catalogue 
is :—“ 341 Aspidium coniifoUum , Wall, in Herb. 1828. 

1. Napalia 20., 

2. Kumaun R. B., 


8. I. Neelghiry, Notan 1826, '* 

and a cutting from the Catalogue is posted on the sheet, on which also is a note 
by Sir William Hooker,—“ E, I. C.— Aapidium aristatum , Sw., Walliah, vor. 
coniifdUa.” And there are several other sheets, agreeing, so marked by 
Mr. Beutliam. These sheets are all the very finely cat decompound fern which is 
got eastward along the Himalaya, and in Assam and Burma, and in Southern 
India, and which seems to me a very distinot plant from N. aristatum. The 
softer texture seems a distinctive character. In the Synopsis Filicum it is 
said:—■“ Dr. Th waites assigus to 0 an erect caudex, and regards it as a good 
species.” The late Mr. George Wall, in his Catalogue of Ceylon Ferns, Notes, 
p. 5, says:—“ Aspidium (Polystichum) (oniifolium, Wall., having an erect 
caudex, seems specifically distinct from A. aribtatum , a smaller plant with a 
creeping rhizome.” 

This and the preceding species are among those on the border line between 
PolysLchum and Lastrea, wbioh Beddome has removed to the last-named genus. 
Though they are the most compound of the Asiatio Polystichums , Colonel 
Beddome has, therefore, placed them at the head of the list of Lastrms, before 
the simply pinnate species, and made them a separate section—' •Indusium 
remform or orbicular, texture more or less coriaceous ” Under Aspidium 
eikJdmense, Baker, = Nephrodium Sikkimmse, O. B. Clarke, Mr. Baker, in his 
Summary of New Ferns, of 1891, says“ Like A. varium this stands on the 
line between Aspidium and Nephr odium, whioh I should not in a new book 
keep np as genera,”«.«., I understand, as separate genera. Colonel Beddome, 
in F. B. L, t. 127, treated this fern as a Polystichum, and Mr. Clarke said 
Mr. Baker preferred Beddome’s picture of the involucres to the specimens when 
he referred the species to Aspidium. I n his Handbook, Colonel Beddome gave 

Lastrea Sikkimmse (Bedd. UDder Polystichum), and said the involucre was 

reniform. 

•* 

] 3 ; *1’ 1 ^f tipes * Hook - ; ***• 26 5 O- 513. Lastrea hirtipes, Bl. 
(under Aspidmm), Bedd. H. B. 232 = Aspidium atratum, Wall Cat. 880 in 
part. * 

Kabhhib: Ghantamnla Tangdnr Forest, MOO*, JffoDonell 1891. 
l«98 m,AB ! Ckamia ' MoDonoU ! P e 9 io *—Raientfarh Fore* 65-7000*. Gamble 


N-W. P. j D. D. Ditt —Jaunsar, Chfichpur 7000*, Garni 
0000*, Duthie 1898 , T Garb, 9000*; B. Garh. 6-7000*, P. 


1892, Ch&chpux Yalley 
M^oktanon 1881. 
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Disteib.— iV. Amor.: W. Indies—St. Vincent II. G. Smith, No. 769 (in Herb. 
S.ihar.). Asia : N. Ind. (Him.}, Nepal, II allich ; Sikkim and Bhotan, common : 
As&\m—Khasia, 4-6000', common, Kohima and Jakpbo, 65-70U0', C. B % Clarke. Mani¬ 
pur— Keyang, 8000', Dr. G. Watt. S. Jnd.—Nilgilis, Jcc. Ceylon. Burma. Malry*. 
China—Yunnan, Henry 1898. Polynesia. 

McDonell’s specimen from Chamba (which I do not. possess) has about 21 
purs of distinct pinna*, cut down }—£ to the rhachis ; pale brown scales 
on uudeveloj>ed fronds and base of stipes of old ones ; traces of shed, blackish 
hair-likc, scales on rhachis ; mere traces of iuvolucres ; pinnfe hardly enlarged at 
base, (rumble’s plant from Jaunsar has about 20 pairs of pinna? enlarged at 
luse by longer, rounded, lobes on both sides. Other specimens I have had 
from 20 down to only 10 or 11 pairs of pinufe besides the suddenly-narrowed 
pinnatified apex. A specimen from Darjiling, which Mr. Levinge marked as 
being typical, has stipes 1in., frond 15 in. by 10 in., with only 13 pairs of 
pinna? which are nearl) 1 in. broad. The number of sori on a group of veins 
(or segment i varies in this specimen from 1 pair, near the apex of a pmna, to 7, 
or even 0 pairs, about the middle. Five pairs seem about the maximum on the 
narrower piuiue of other specimens. 

Xephrodium hirtipes, Hook., is Aspidium hirtipes , Blume, Enum. PI. Jav., Fil. 
1 18 ; and it i* said also to be Aspidium atratum, Wall., Cat. 380 ; butl Hndtbat 
of three sheets in the Wallichian collection, in the Linnean Society’6 Herba¬ 
rium, one (named A. atratwn by Wallich himself) is N. parallel egrammum, Kze. 
(iV. patenfissimum. Wall.), and so is another—not named atratrm by Wallich. 
The third sheet, named by Wallich 44 Aspidium atrutum, Napdia 1821,” is 
N. hirtipes : the specimen is 1G in. broad, but it is incomplete : one-fourth or 
oue-thinl of the frond is missing ; there arc i2 pure of pinna?—up to 1 in. br., 
cut down $th, more or less : veins 4-5 pairs in a group ; segments with a beak ; 
scales long, narrowing upwards, very dark brown, to black high up. The veinlets 
in N. hirtipes are all simple and stop short of the margin : those in N . parallels 
.grammum are all forked, and they project beyond the margin, forming 
small teeth ; and the segments are not “ beaked.” In the British Museum 
Herbarium there are many specimens of N. hirtipes named A. atratum (by 
Wallich himself ?) : none of these are from the westward of NepAl ; and none, 

I think, are N. Gamblei , my next species. 

4. N. Gamble!, n. 6p.—Plate VII. (See Part II., p. 533.) 

5. N. graoilesoens Hook.; Syn. Fil. 2G2 ; 0. R. 513 ; Bedd. H. B. 
234. 

N.-W. P. : 7. Garh. — Phcdi, E. of Landour, 4-6000', Duthie 1881. 

Dibtbi b.— Aria : (Him.), Nepal and Sikkim 6-8000', “not common,” C. B. Clarke-, 
Assam—Griffith 1 Khasia 4000', plentiful, C. B. Clarke. S. Ind. fide Clarke and 
Bcddome, Ceylon, Java, China, Japan. 
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I have two plants of this from Mr. Duthie, one without a ticket, bnt both 
are, I believe, from the Tehri Garhwal locality. Both are sterile. They are 
tuftB, on an apparently erect caudex. The stipes are glabrous ; and the veins 
are distant and simple. Some stipes are longer than the fronds. Clarke makes 
three varieties besides the type : the Garhw.il plant may be lvs var. decipiens, 
which Beddome, in his Hand-book, thought might be a distinct species, but, 
in the Supplement to that work, retained as a variety. In their “ Supplemen¬ 
tary Note on the Ferns of Northern India,” read before the Linnean Society 
3rd November 1881, (Joum. Linn. Soc. XXV.) will be found descriptions of 
five varieties or forms, (including the type ?) of this species, introduced 


thus:— 

“ Varietates et formre a C. B. Clarke sub unica specie enumerate, 
ex sententia Beddome 2, vel 8, ex sententia Bakeri 3 vel plures speoies 
bonaa oonstituunt: sed species a Baker proposite com species 
Beddomei non conterminse sunt. Sequitur enumeratio formarum—” 
for which I must refer to the paper itself. In his * Summary of New Ferns r 
of 1891 Me. Baker does not allude to this joint paper, but merely 6ays that 
Mr. Clarke in his original paper of 1880 describes three Himalayan varieties. 
Aud Beddome, in his Supplement of 1882, refers to Clarke and Baker’s joint 
paper only by implication, gives two varieties besides the type, aud eeparates 
another as a distinct species. I have not seen this fern, or any of its varieties 
growing} and as none of these authorities has given a habitat for any of 
them west of Nepdl, I might say no more than that the fern I give here is 
quite distinct from any other on my list, and that it is new to N.-W. India. 
In this, as in many other cases, I consider the mode of vernation all important; 
and—notwithstanding the statement in the Synopsis Filieum — I find that 
in all the specimens named N. gradlescens. Hook., and var. dodfiens, this seems 
to be the same, namely—rhizome decumbent or horizontal, slow-growing 
throwing up fronds in tufts, and dying off behind, probably annually. A. 
glanduliferum, K?*., is undoubtedly a distinct speoies, for it has a widely creepl 
mg and branching, slender, rhizome, whioh I should think must continue to 
throw up fronds at intervals (of distance) for a whole growing season at least 
and in a moist olimate, probably without cessation, though the hinder part 
must also oontinnally be perishing. Mr. Clarke called this fern N. rspmdulxan 
n. sp., until he found that it had already been named and described 

6 N oaloaratum, Hock. , Sjn. Fa. 27 4. Atpidium d matum „|. 
Eu. fU Jav., p. 169. * 

i P *J BrU ‘ ° arh ' 1 Bh * inBkl1 ' n “ r P«ewa, Kotal Range, about 8000' Coll 

I n&yat (native collector), June 1902, No. 8604 S of Saharan pur Herbarium : n'ouM 
Forests, B. Thompson 1870. > 

Dibtbib. N. India to Ceylon, Burma, Hong Kong, Philippines, Malaccas. 
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Mr. Thompson’s apeoimeu in Eew was na; N. cakaratum. Hook., by 
Mr. Baker, but Mr. Clarke afterwards marked it “ typical falcilobnm,” which 
Mr. Baker gives as a synonym of calcar alum. The plant recently found in 
Garhwal agrees fairly well with the description in the “ Synopsis,” which is as 
follows :— 

“ St. densely tufted, stramineous, villose above ; fr. 1 ft. 1., 8—6 in. 
br. ; pinna spreading, 2-4 in. 1., |—J in. br., out down two-thirds or 
more to the • rhachis into oblique, 6ubfalcafe, linear-oblong, acute or 
blunt lobes ; colour dark-green ; rhachis villose ; texture villose or sub- 
coriaceous ; under side more or less villose ; veinlets 3-6 on each side ; 
sori medial; invol. glabrous, pers> v ‘.'nt. Hk. Sp. 4, p. 98. N. falalobum, 
Bk. Sp. 4, p. 108. 

Mr. Clarke does not give N. calearatum as a species, but instead sets up 
N. cUiatum , 0. B. Clarke (Aspidium oiliatum, Wall. Cat. 861) = N. sericeum , 
«T. Scott, Syn. Fil. p. 494 ; and he also gives, as a separate species, N.faldlobum, 
Hook., whioh he says differs from N. ( Lastrea ) calccrata, Bedd. F. S. I., 
t. 246, and from Blume’s Javan Asjt. calearatum , in the auricled stipe, the 
cutting, the venation, the sori, and the involucres—in almost every psr- 
ticular, and—it might be added, in the colour, which in N. faldltbum seems 
to be pale green. 

[No fern corresponding to N. prexilum, Baker, with erect caudex, 
tufted stipes, prominent glands at base of pinnae, and lower pinnae 
gradually redaced, is found in N.-W. India, so far as I know. The 
specimens in herbaria so named as haviug been found in that region 
all belong to the next two species, Nos. 7 and 8.] 

7 . N. r©p 0 HS, n. sp.—Hope Plate VIII. (see Part IL, Vol. XII., No. 3, 
p. 535). 

Add, under Distbib.—A ssam—Shillong, C. B. Clarke No. 44662, 6—1887. 

Chain—Yunnan A. Henry 10094, presented to Kew 1900. 

8 . N. xylodes, Kunze in Linn^a, XXIV. 281 (under Aspuhum ); 
N. prolixum , Baker, 0, N. tylodes f Kze. (under Asptdttm ), Syn. Fil. 268 ; 
N. prolixum , Hk. and Bk., C. R. 516. Lastrea oelUhodes , Kze., var. 0 tylodes. 

Kze. (under Aspidium ), Bedd. H. B. 240. 

Pttnjab : Mandi State, near Deblu, 6000% Trotter. 

N.-W. P.: D . D. Di*t .—Ridge west of Mu&soorec 5000', MackinnonB 1876-79. 
T. Qarh .—Mantargadh 6000', Gamble 1898; B. tfarAMrt. Fiaher; *umaun-Tic*T 
Naini Tal, Wigram Money, Hope 1861 ; Almora 6600', Trotter 1891; Kot-Ganti Ridge 

»55O0', MacLeod 1893. 

Distbib. —Asia : N. Ind. (Him-> Sikkim, Levinye 1871. S. Ind—Mt»., raw 


Ocylon. 

Kunze named his piano xyiodes; but in the “ Linnsea two pages 


further 
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on, he referred to it as A. tyloctos, and subsequent authors perpetuated the mis¬ 
take. Moore, in the unpublished MS. of his Index Filicum , noted the 
mistake—as Mr. Baker hag 6hown me. 

Kunze's long description of Aspidiwn xylodes shows clearly that it is the 
comparatively rare Indian plant, with son close to the C 06 ta. The rhizome was 
unknown to him, and he had not seen a complete stipes. He calls attention to 
the oallus ” at the base of the pinna, which is much longer than the “ gland ” 
in N. ocMhodes. He says of this callus—“ adhuc e®pe neglecto, insignem . . 
Hinc ultimo proximo affino nostrum differt : fronde finniore, supra nitida est, 
exoepta costa supra, glabra, basi abrupte contracta ; soris non conjunctis, neo 
margine approximatis, ad coetam productis, indnsiis magnis, glabris, venis 
omnibus apice incrassatis, rhachi snbtue stipitisque glabriusculi6 sen glabris." 
The gland or callosity is not visible on the upper aspect of the frond, and the 
pinna appears to be attached to both it and the rhachis of the frond. That the 
“ callus ” is remarkable, as Kunze said, iB shown by the fact that in some 
specimens it is all that—below the perhaps single pair of leafy auricles— 
is left down nearly to the caudex to represent pinnae. In other speci¬ 
mens there is just the merest trace of lamina besides the “ callus.” But I am 
bound, to state that a specimen in the Leviuge collection, collected by him in 
Sikkim in 1871, bas butterfly aurioles on the incomplete stipes. Another small 
plant got by Mr. Levinge below Darjiling showB a section of an upright 
oaudex. 


This species grows to a very large size, as is shown even by the inoomplete 
specimens I possess and have seen. The breadth of frond in specimens found 
by the Messrs. Maokinnon to the west of Mussooree is as much as 2* feet; and 
the stipes is more than 2* feet in length. The pinn® are sub patent] the 
lower few pairs becoming depressed,—the lowest pair very much so, and nar¬ 
rowed at the base, though the medial pinn® have the lower segments ’consider¬ 
ably longer than those above : width of pinn® up to 1 $ inches. Kunze says— 
Sfcpes, quara integrum non vidi, et rhachis basi s®pe pennam anserinum 
crassitie ffiqunt.” The rhachis of one specimen I have is X * B in. br. (where the 
pmn® suddenly cease), as flatbed by pressing s and the aurioled part below 
that pomt-spht to facilitate drying in the press-broadens downwards until 
one-half isi * in. and the other f in. wide, and these are not quite flat; so that 
the mroumferenoe of the rhachis near its base must have been more than li in 

Mr. Trotter s from the Panjab, !n my potion, i, vbtj different in 

*a same plant j it i. only 2 feet 1 inob in total 
taght fe rhaoh.a.orioled (cr glandnliferon.) almost to the candsx. which i. 
with fcpea tnfted : the frond only 6-7 in. br., and the pinn. only .boot 
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t iu. Mr. Trotter said, in his “ Ferns oi the Punjab,” (printed for private 
circulation), under Lastrea ochthodes y Kze.—“ The Punjab form is mostly var 9 
tylodes (Kze.) Hbk. p. 240, with the basal pinn* suddenly (not gradually) 
abortive and reduced to mere auricles.” His Kumauu specimen (in my pos¬ 
session) is a frond about 15 in. 1. by 7 in. br., with pinnae up to § in. br., and 
there is no apparent stipes, the glands, or representatives of pinna*, running 
down close to the caudex, which is erect with tufted fitipes. 

It is curious that the intervals between the auricles or glands in this species 
decrease in length near the caudex, in my large specimens at least, instead of 
increasing as is the normal habit of a fern. The pinna* are cut down five- 
sixths of the half width, thus leaving room for only one pair of veins to approach 
those of the adjoining segments below the sinus, where they merge in a 
thickened web which strengthens the base of the sinus. There are from 8 to 
15 pairs of veins in a segment, according to the size of the frond, all simple, 
and very conspicuous; and all except the upper one or two pairs are soriferous 
for half the length of the pinna, the apices of segments and pinnae gradually 
becoming bare. The sori are small, closely costal iu one row on either side, 
the lower two or three pairs diverging : they are in large specimens didy- 
moohlasnoid, or fadyenoid in shape, with the involucres persistent and longo- 
hippocrepiform like the 6ori. The whole frond is very stout in texture, 
glabrous and glossy—only the rhachises being somewhat pilose or do\?ny. The 
stipes and rhachises of large specimens are sometimes pinkish in colour, which, 
with the deflexed lower pinna*, gives a resemblance to Polypodium erubescens , 
Wall. 

Boddome, in his Handbook, said of this fern that he believed it quite 
entitled to rank as a species : he had both it and A 7 . ochthodes in cultivation 
for many years, and said that Mr. Thwaites, who cultivated them in Ceylon, 
considered them distinct species. But in the Supplement to hi6 Handbook 
Beddome says, under L . ochthodes —“ Omit the Ceylon locality, Thwaites 1 fern 
being Nephrodiuo\ extensum. 9 ' As Colonel Beddome's field of cultivation was, 
presumably, in the Madras mountains, I consider it proved that both ochthodes 
and xylodes have the 6ame habit—“ caudex ereot, stipes tufted,” for he could 
not have cultivated them for many years without having observed the nature 
of the caudex o^ rhizome; and it is dear that he had not got N . repens. 
Another inrerenc from the passage quoted above is that Beddome maintains 
Ceylon as a habitat for A 7 , xylodes , though not for N . ochthodes . Mr. G. Wall 
seems to give only the former as a Ceylon plant, and says it is common in the 
higher forests of the Central Province. A specimen of N. xylodes oolleoted by 
Levinge in the Pulney Hills, Madras Presidency, has an erect caudex, with 
tufted stipes, like Trotter's specimens from the Punjab and Kumaun. 
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K - y %. N. Thelypteris, Imv .; Syn. Fil. 271 ; C. R. 517. Tnatrea 
TMypteris, Desv., Bedd. H. B. 241. 

Kashmir : H. & T. in Herb. Brit. Mue.; Bandipur 6600', Jacquemont, T. T. ; 
Srinagar—City Lake 6600', Levinge 1876, Gammie 1891; Gh&ntamula 6000', 
McDonell 1891; M all through the Lolab Vy. 6000V* MacLeod 1891; Punjfil, 
McDonell. 

Punjab: Chamba— Chenab Yy.; Kaji&r Lake 6000', McDonell 1885, KajlAr bog 
6500', Trotter 1887 ;• Simla Reg. —Kun&war T. T. 

Distrib.— N. Amer .: Canada, common ; U. S.—aB far south as Texas and 
Florida; Bermuda. Rur. 2 M throughout N. and Centr. Europe ; rarer towards south : 
absent from Spanish PeD s nsula, and rare in Italy, but found in Corsica. England 
widely distributed, but not common : Scotland—infreqUt 12 Ireland—rare and local, 
though found in many widely-separated localities M (Britten In ‘European Ferns *> 
Asia : Palestine. S. India—Nilgiria, in swamp near Ootacamuad 7000'. Turkestan, 
Amurland, and Mandschuria. Japan. Australasia—New Zealand. Afr. : Angola ; 
Cape Colony. Natal. Transvaal. E. Matabeli Land. Madagascar. 

The wide-creeping rhizome and roots, and young stipes and fronds 
before they develope are very black, as is also the lower in oh or two of 
the stipes of folly developed fronds. This is in striking contrast with pale 
yellowish green of the fronds. 

N. Filtx-mas, Rich. ; Syn. Fil. 272 ; 0. R. 519. Lastrea Filix- 
mas, Linn, (under Polypodium ), Bedd. H. B. 248. 

TkaNb-Ind. States : Baraul— Lowari Pafca 9500' Dr. Harris 1896. 

Kr ?, a ? al - U ia eXCeUioribu ^ tonreotia, prope' Hirpour,” Jncquem. 
38 CNo. 586). small bat typical ; Rembi&ra Vy. 06-7000', Trotter No 191 1888 • 
UdderwatSOOO; Trotter No. 404, 1889 ; R.tar Daji 6000', and Sarpat lO.OoV, Mel 
**** V™ 3 10,000' and Dangidra 6500', McDonell 1894 ; Ring Nfila 

I » ° 00 '° MRCLe0d 1891 ; Katnrt V T-—above Cumin Village 

10-11,000', Duthie, No. 1J684, 1893. ^ 

AOcT'mV Y*» ° hatri F ° reSt 9!0 °'« McDon ° 11 1*82, Barmaur 

®O00^, McDonell In Herb. Gamble ; XMu—i Jalorl Pass. 9000'. Trotter 1887 . x.- r 

Hatu Bft, Bile, 1891 ; Baeabr, Brandis In Herb. Hort.S^ ’ 

nZZtL * <?4r *- Dw “ tlgadh S000 '> «“■«■ No - 24886 ' 1898 ; Go* I* 

^ong the Rocky 

SSL“• '■ : * 0hi »*-’***- ^=^“7™ 

Beddome in his Handbook (1888) gave as a synonym for this species I M ,r„ 

(whioh he had figured, though but imperfect^ mTF 

llLit r7;;i t*, •" «->£ 

Moore. Elsewhere in the Supplement Beddm,« « ’ Wr< odontoloma , 

by Moore to Clarke’s var s tbe name tdontoloma was 

» 8rkea *■ of F.-tnas.' Moore, being 
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familiar with F.-mas in all its forms, of course saw at once that Clarke’s 
plant was a distinct species, and named it, as a species, accordingly. Beddome 
then, in his Supplement, said that the European type of N. F.-mas did 
not occur in India. And, partly misled by the heterogeneous mass of plants 
named F.-mas in herbariums, and because the Kashmir and Punjab speci¬ 
mens above cited had not (except Jacquemont’s, which I had not then 6een) 
then been found, I used to say the same. But there is no longer room for tho 
slightest doubt. Trotter’s plant, from the Rembi&ra Vy. in Kashmir, which 
he noted as growing “ in circular patches, like great shuttlecocks,” struck me, 
and I then saw that his plant from Kullu, gathered previously in 1887, was 
the same. Shortly afterwards I found in Mr. Gamble’s collection two frondB, 
collected by Mr. McDonell in Chamba in 1882, which Mr. Levingehad correct¬ 
ly named N. F.-mas ,—one as a variety. And Trotter’s discovery in Kashmir 
was followed by collections made by McDonell, MacLeod, and Duthie in 1894. 
There is considerable difference, in this material, in the colour of the scales on 
stipes,—those on some specimens being very dark, and those on others very 
pale,—and some difference in cutting ; hut I think all the specimens I ha\e 
noted above can be matched from among European specimens. I have 
separated, under the next species, AT. parallelogrammum, K.mze (under 
Aspuiium), not only Aspidium patentissimum, Wall., but also Clarke’s varieties 
Nos. 3 and 5, khasiana and fibrillosa, because I do not think they can be 


brought under N. F.-mas. Other plants, either given as synonyms or un¬ 
warrantably degraded to the rank of varieties of N. F.-mas in the Synopsis, 
or by Clarke and Beddome, wiU be found given as distinct species where I think 

they ought to be put. 

I am aware that pteridologists are not agreed that even the European forms 
of F.-mas all belong to the same speoies, but I will not go mto tha 
question. I could sort the above-cited specimens into N. F.-mas and Pro¬ 
mos ; but as I have not seen any of these forms growing in India I think it 
better not to do so, especially in view of my treatment of the so-called variet y 
I have placed under the next species. Hooker said, in the Sptaes 

PiHcum ’ “ East India, continental. The normal form is perhaps the leas 

common, nnd mainly confined to N.-W. India, often atj ^°”- 

.Tacquem., Edgeworth, S. & W., Wallich (Asjndwm pafentmmtm, ^ all. 
CaL 3401, Sikkim, alt. 8-10,000', and even 15.000' (and then small) • ^ • 
et T. Nildris, Wight, Bedd. Nepdl Wan., vat. 0 is perhaps the next 


most common.’’ 

li. N. parallelogrammum, 

xiii. p. 146, N. Filir-mas. Rich., rar. 0 
iv. 116 ; “ pinnate or rarely snbpinnate, 
very close and compact. ” 


Kunze (under Aspidium), in Linnsea 

parallelogrammum. Hook. Sp. Fil. 
their segments oblong-parallelogram, 
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The following are extracts from Kunze’s description :— 

“ 761, b —fronde lanceolate, coriacea, pinnato-profnndepinnatifida,. 

pinnia altemis approximate, horizxmtalibus, oblongis aciuninatis : acnmine inciso- 
serrato, laciniis imbricatis, oblongis, trnncatis subparallelogrammis, margin¬ 
alia, apioe falcato irregulariter argute dentath ; Boris inter costulam eo 
marginem meJiia ; costulis costiaqne sobtus laxe ; rhachique etipitique 
aalcatia utrinque dense foBco-giandi-paleaoeia. ” 

“ E regno Mexicauo misernnt Hegewiach et de a Kawinaki (Herb. Leuc® 
an Dm). 

“ Ad Preslii Laatreas § 2. Thelypteris pertinet, et A. filici-mari Sw. prope 
acoedit. Differt vero : fronde ooriacea, pinnia approximatia, laciniis 
imbrioatis truncatis apice argute dentatis, aoriB cost uke minus approximate, 
paleia freqnentibua, eloogatia. indusiisque fuscis. Aapidtum patentitaimum 
Wallioh : fronde coriacea, pinnia approximatia, rhachique paleacea conveniens, 
differt laciniis majis elongatis, basi latioribns, apioe distentibus. Laciniis 
baaria abrupt® majoribna, iuoisisve, et forme laciniarum differunt. ” 


a. Forma khasiana. 

N. Filiz-mat, Eioh., var. ». Khasiana, Clarke in * Review,’ 619, t. 69, tig. 1.‘ 
“ Stipe and main rhachis with many linear blackish scales ; frond oblong- 
lauceolate, very little narrowed at base ; pinnae approximate, patent, the lowest 
equal-sided, cut down to the midrib ; secondary pinnae narrowly oblong, very 
close and regular, glabrous beneath, rounded, finely serrulate at the apex ; 
sori not large.” 

Punjab : Chamba— 0000', McDonell; Simla Region —ridge east of Simla 8600 
Blanford. 

N.-W. P. : D. D. Diet. J.unslr, MandAli 8000', Gamble 1896 ; I Oarh —Nag 
Tiba Mt. Macklnnona 1878-79 ; B. Garh-Un. Flaher above DbakAra, Duthle’a collr 
1879, Heraohel 1879, and Gollan 1680. 


Distbtb — Alia : N. Ind.— A Beam ! 


rvnaaia. 




i-eooo', common, Clarke : 


Kohima, alt. 6 f 000 # , Clarks. 

Clarke’s type specimens of his var. Uuuiana in the Kew Herbarium seem very 
distinct from N. patsntiasimum, WalL; but in the Joum. Linn. Soo., 1 k 89, p 9t 
referring to the specimen from Kohima cited above, he says “ This is verl 
Urge and not distinguishable from some of nor. patanHaaima (sp. WaD.) from 

th vT* of var, patmtissima have a soft. 

br ?' mK ‘ 1 ' 8 '’' ° Qe0t ““ Maold ‘ ra °'“’ apeoimena 
from Teto Garhwdl alao « longer than moat ; frond 2» in. 1„ hr 9 J i„ br 

r 1 Pair pia °“ alm “‘ 11 ! ‘ nd "■“*«' “ tat' 16 

M ni . S ta »t baaa. Mr. Grableb ipeoimen ,'a lfll" X 8»" ; but 
pta® 9 ' 90nl7 16 ^ ta. and it map not be Mr. Clark.'. 
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In the “ Review ” Mr. Clarke remarks “ This is the fern described by 
Milde, Fil. Europ. 122, lines 3—6 from the bottom of page. It is, as Milde states 
allied to var. patentissima : but, on the other hand, very near N. elongatum, Hk. 
and Or. Io. Fil., t. 234 ; Aspidium elongatum, Milde, Fil. Eutop., 124.” 
But k/tasiana, and elongatum, Hk. and Gr., seem to me distinct enough. 
Though the frond of both is truncate at the base, the scales, both on stipes and 
frond, differ altogether.” Forma khasiana seems to have a comparatively 
long (sometimes nearly as long as the frond) and slender stipes, and more 
numerous veins in a segment : segments finely toothed and not so squarely, 
ended as these of f. paUntizsima. 

b. Forma patentissima. 

iV. Filix-maSy Rich., var . 4 patentissima, C. R. 520. Aspidium patentissimum 
(sp.), Wall. Cat. 340. “ Stipe shaggy, with linear yellowish pales often f—£ 

in. long ; frond 4—6 feet, narrowly obloDg-lanceolaiie, widest near the middle 
suddenly narrowed near the base, pinnae patent, very coriaceous, cut down 
nearly or quite to the midrib ; segments oblong, obtuse, subentire or minutely 
serrulate, glabrous beneath, the .margin mnch incurved when dry".... 
“ Aspidium paleaceum Don, Prod. FI. Nep. 4. A. Wallichianum and Donianum. 
Spreng. Syst. IV., 104 and Suppt. 320. Bhotan to Simla, alt. 6-9000', 
common. Khasia, alt. 5000'. 

N.-'*V. P. : • D. D. Dist. —Jauusar 8-10,000', Herschel, Gamble ; T Garh . 8-12,000', 
Mackinnons, Duthie, Gamble ; B. Garh.— Kinolia Vy. 7-8000', Duthie ; Mrs. Fisher ; 
Kumaun— Griffith ; Kalimundi and near Mildm 8-1 l,60o', S. k W. ; elsewhere— 
Davidson, Duthie, MacLeod ; summit of Dhankuri Pass 10,600', Trotter. 

• Distbib.— Amsr. : W. Ind., Jamaica 7330', Dr. D. Morris ; Mexico, Guatemala, 
Ecuador, Peru, New Grenada, and Brazil (near summit of Organ Mts.> Asia: N. Ind. 
(Him.), Nep41, Sikkim, and Bhot&n, common ; Assam—Khasia 6000', Clarke , Mann ; 
S. Ind.—Nilgiris : common about Ootacamund QBedd.y 

This seems to be a larger form of N . paratlelogrammum , than either a 9 above, 
or c, which follows, and 4 shaggy 9 is not a bad epithet to apply to it. The 
pinn® are very patent, becoming deflexed towards the base of the frond. The 
fronds are sometimes as lanceolate as a frond can be whose pinnae do not 
dwindle down to auricles at the base : and I think Clarke meant 44 suddenly 
ceasing at the base,” instead ot“ suddenly narrowed near the base,” as he puts 
it. Tehri Garhwal specimens have fronds up to 8j feet long, by 1 foot broad, 
and perhaps longer, tapering gradually downwards to 4| in. br., below which 
there are no auricles. 

Milde, Fil. Europ., gives Aspidium paraUelogrammum as a synonym of his 
var. 6 (of N F.-mas) paleaceum, Moore f. nat. print, and mentions a form from 
Khasia {var. khasiana , fide Clarke). His varieties of F.-mas are (1) gmxdnum 
Mil de ; (2) crenaium Milde ; (3) deorso-lobatum , Moore; (4) incisum, Moore ; 
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(5) HelsopUri*. Brockhausen ; (6) pakaeeum=patsnHssimu'n t Wall.; (7) MaacJdi , 
Milde; (8) glandutosiun , Milde ; (9) Duriai, Milde. Honker, in his 
‘ 8 peass FUieum, ’ s±ys his v-ir. 3 (9/ N. F.-mas) paralkLogr. is perhaps the 
next (sic) most common in the East Indies, and from localities too numerous to 
be worth reoording, generally in mountain and northern distriots, yet by no 
means confined to them.” Of the American specimens he says—“ All are 
true pot. 0 paraUelogrammum, Kunze, with long, criniate, paleaoeoos scales, 
and quite parallelogrammic close-plaoed segments and coriaoeous fronds. One 
locality only seems to be recorded in the West Indies for N. F.-mas , and that 
is in Jamaica. Dr, Morris’s ticket is : J. P. 228. from Direotor, Pnblic Gardens 
and Plantations, Jamaica. This appears to come nearest to Nephrodittm Filtx- 
mu. In any case it is new to our collection, and so far as lam aware not 
before collected in Jamaica. Found between the Western and Middle Blue 
Mountain Peak, 7,380 ft., March 28, 1885, 1). Morris, 4-4-85.” The specimen 
of this in riew ia nearer N. piarallslogr. than N. F.-mas, bnt the segments are 
short, rounded and toothed. 


c. forma fibriUosa. 

, Kick, o®-. 5. fibrilksa, Clarke in • Review, ’ p. 6 20 t. 70. 

‘ Stipe 1—3 in.; frond 8—30 im, very narrow, tapering at both ends,’ bnt not 
attenuated with aorioles into the stipe ; stipe and main rhachis densely clothed 
witti lanoeolate-hnear, chestnut coloured scales ; pinnm patent, cut down to the 
mdrib; s^menu, oblong, obtuse, serrulate at the apex, fibrillose on the surface 
beneath. North-West Himalaya, alt. 9-12,000', from Kumaun to West 

Kashmir ; very common.” nest 

KaaRMiB : 5-10,000* : common In many place.. 

PmwaB : CUmh-Iun Valley 9000*; Alfa 5-10,000*, Lahaul llOOO' Trotter • 

N.-W P.. 2). D. DUt. Jannaar, Deoban 9000*, Hereehel • T Gmrk _n „ 

Dathlo ; *-.-Cita,, DM,," ’ * W, 

Mr. Clarke says“ One of the meet uniform varieties of V F j 

^ ■* r- U I find 

tunes m diatingnishmg it from Jrnna vattntksma. Th« 

* qni« SSUTJ mlLT 
c^Neptoodinm Klngu ^.-rute ix. hrt n . 

serrato-dentatum n. ,p~Pto X.,« ft rt ,, 


C?I of 


of 


-'»*Vw. 
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Kasbmir : 95-12,000’, W. 8. Atkinson 1872, Levinge 1875, Trotter 1888, McDonell, 
MacLeod 1891, Dothie 1892-93. 

Punjab : Hazara Ditt .—Makra Mt. 11,000', Trotter 1889 ; Cbamba— Upper 
Chenab and Ravi Valleys 11-12,000', Baden-Powell 1879, Vc Don ell 1882 ; T6ngi 
12-16,000', Harsukh (Sabar. Herb. Collr.) 1899; Kallu, and Lahaul Trotter (in printed 
List) ; Simla Reg .—Hatn Mt., Trotter (in printed List). 

N.-W. P.: 7. Garh .—under Srikanta Mt., and Kuari Pass 12-14,000', Duthie; 
Kumaun —Ralam 12,0'iO', S. Sc W. 1848. 

Distbib .—Asia : S. Ind. (Him.), Sikkim and Bbotan. 


The cutting of this fern is certainly, as Beddome says, very like that of 
N. serrafo-dentatum , but the shape of the frond is v$ry different, and I see 
no difficulty in distinguishing between the t»'vo species. The fronds of N. Brimc - 
nxanum are oblong-ovate, sometimes diminishing gradually at the base, or oblong 
and narrow, but always narrowing abruptly at the apex. A Kashmir specimen 
in my possession has a frond 12 in. 1. by 2£ in. br. at the broadest—not four 
inches from the base : it. remains 2^ in. br. np to within 2£ in. from the apex, 
being practically parallel-sided for of the total length. It his about 25 pairs 
of pinnae 20—27 pairs of pinnae 6eems to be the normal number : 12—14 paire 
seems to be the-normal of N. serraio denlatum , besides a sharp-pointed pinnati- 
fied apex ; and the shape of the frond of this latter mentioned species is broadly 
lanceolate, sometimes almost deltoid. The difference in the clothiDg is very 
that of serrato-dentatum being comparatively scanty. The scales of N. Bru- 
nonianum are often bright chesnut coloured, paler than the black 6tipes and 
rhachis. The involucre is very fugacious. Beddome in his Supplement of 
1892 says Mr. Baker considers this and N. barbigerum as varieties of one 
species,—which species, however, is not said. 

/ 15 . N. barbigrerum, Hook. ; Syn. Fil. 274 ; C. R. 252. Lastrea 




barbigera, Hook., Bedd. H. B. 246. 

AFGHAN.: Kurram Vy.—95-11,000', Aitch. 1879-80. 

Kashmir : 9«.12,50o', Levinge, Trotter, McDonell, Gammie, MacLeod- Common, 
on north elopes of watershed between Jhelum and Ki.henganga V-Ueye; | 

below Gulmarg 6,000'—“almost in the water of a small r.vnlet, McDoneH 1 , 

Sind Valley 10-11,000', Dnthie 1892. Sfuza/arabad ZNer.-Ineyet CSehar. 

CUmf- D PP er Chenab Valley, 10,000' B^en-Powell; Cheni P«s; 
11-12 000' Gammio ; “Cbamba,” McDonell 1882-86 ; Pingi, SnrU Vy, 12,600 
HnisSVhar. Herb. Collr. 1899); Head of Hud4n Vy., 14,000'. J. Marten 


8 l 9 'w P • T OarK -Kidar Kants Mt. 9000', Herschel; Bandarpnnch 18-“.°°^ 
N.-w. r. . i- irarn. M i o nnfy P W. Mackmnon 

nd Bamsor Pass 11-12,000', Duthie ; G*rh.-Jo,h J 6tatjon8 . near 

:umann—near R41am 12,600', S. & -J 0 ® MacLeod “ a eoUtary plant 

indari Glacier 10-11,000-, Trotter ; Lessar Pass 16 , 800 -, MacLeod, 

nder a rock in the snows." 

Distbib* — Asia : N. Ind. (Him.), Sikkim 
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MoDon ell’s gathering at abont 6000 ', in Kashmir, which he sent to me for 
confirmation at the time, and MacLeod’s as high as 16,800 , in Kurnauo, 
make a considerable vertical extension of distribution- HertcbeFs specimen 
from T. Garhwdl is remarkable for its comparative nakedness, and the narrow¬ 
ness and distance apart of its segments. Mackinnon’s specimen from ti. 
Garhwul has dark-brown scales. 

The * Synopsis’ says this and the preceding species are closely allied to one 
another, bat not likely to be confused with anything else, tieddome doubts 
their distiootness. Clarke points out that the position of the sori differs. I 
find the shapes of the two fronds to be constantly different : barbigentm is 
broad for its length, and ovate : Hrunmianum—narrow, and generally oblong. 
The stipes and rhaohis of Brunonianum are black—blacker than the scales : 
those of barbigerum are pale-brown —paler than the scales. 

*<16. N. pandum, n. sp. (see p. 623 of Vol. XII.). 

Add—PuNjin j- CKamba State— J. Marten, 1898. N.-W. P. : B. OarK— 
Mrs, Fisher. * 9 


17. N. SoMmperianum, Hochst.-(under Aspidium). N. Filix-mas, 
Rich., Syn. Fil. 272. N. F.-mas, var. », ScJumpcriina (sp.), Hochst., 0. S. 
520. Lastrea Filix-mas, var. . elongate, Hk. and Gr., Bedd. H. B. 250 ; 
Lastrea Filix-mas, var. Schtmperiana, Bedd. Snppt. H. B., p. 58 . 

Kashmir ; Rattan Pir 8000', Trotter 1888. 

Punjab : Aullu Jalori Pasa N. 9-10.000', Trotter 1887; Simla Beg. 66-6000' 
and perhaps higher : very common in Simla. * 

- D ' D ‘ Di,t — Kuaoono 6B0 °'. Hope 1690 (1 plant); Landonr and to the 
oaitward, aoore abnnnan. ; j. „ar*.-Ziamx Kant* Mt. Bw aerwhel . 

Jumna Vy, near Khareoll M 0 , 000 ', Dnthie; B. Bark , Dntbie, Hn. Fiaher ' 
Knmaum MOOO', soreral collector* ; Qorl Qanga Vy. near Bnln 8400 ' k., * 

BUkot 10,000', MacLeod 1893. M °®» “ d • han 

Distrib.—AW a: N. Ind. (Hlm. % Slkld m and Bhotan. Amaa-Khmrta 5 ^ Rf yv 
^r m0n * ; Hilla—Kegwima Edge 7000*. 

m hi* Supplement of 1Wt , - The tjpioa! f„ m j 

marked,.it is intermediate between , 

Moore. There are two forms in N. India, a large anTttLll 

only seen the latter (L. intermedia, Bedd. F. S 1 t sniiT? I 1 

The figure here referred to does noi suggest 

this well-marked fem cau afford to ^ad V* ^ 

N. eochleatum and A T . odontoloma, to whioh latter species at least •» f ,pp0rt of 
of resemblance or affinity. ** easfc lt no sort 

^ - S;rr: th< r from ^ 

Of Trotter", plant, from Rattan Kr'ta Katdtmir ha. five tendl^’' 116 ^ °° 8 
- over V ■»• htehtfifr, ^ : ta, ot mo ^ 
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species varies a good deal, bnt not with the size of the frond. One frond I 
collected in Simla in 1871, about 25 in. 1. by 8| in. br., is only bipinnatifid, 
and the segments are not lobcd—only slightly toothed. Another I got at 
Ma3hobra (Simla Region) in 1886—matched by a frond of Stracliiy and 
Winterbottom’s from Kumaun—may be said to be bipinnate, i.e., there is 
hardly any wing to the secondary rhachis in the greater part of the frond, 
though the pinnules are sessile with a decurrent base. The bipinnateness 
decreases in the lower part of this frond, and is quite lost in the lower two 
or three pairs of pinnae, as it is towards the tips of all. This frond is 28 in. 
1. by 10 in. br., and has a stipe 13 in. 1. The segments are distinctly lobed, 
and the 8—10 lobes are toothed. The veins are distant, one to each lobe, and 
pinnate in the lobes. The sori of this specimen are uncharacteristically 
small,—one at the base of each vein close to the midrib, except in the tips of 
the pinnules. 

The scales of N. Schimperianum (the Indian plant) at base of stipes are 
long, linear, in a dense mass ; higher up there are both large, broad, scales, 
with fibrillose twisted tips, and very narrow ones. All are always pale-brown, 
transparent. The caudex is decumbent, and stipes tufted, but not densely so, 
and spreading. The fern generally grows on steep ground, and is often rooted 
in the clefts of recks ; and the fronds droop more or less. 

I have seen quantities of N. Schimperianum . N. marginatvm , Wall., and 
N. odontoloma, Moore, growing together, near Laudour, but never the slightest 
passage from one to the other. 

Dr. Christ, who has compared Indian specimens of this fern with specimens 
of Aspidium Schimperianum in his own herbarium, collected by Schimper in 
Abyssinia, considers it imprudent to identify them, seeing that the type plant 
is markedly bipiunate, and has a large deltoid frond. The type specimens in 

Kew, from Abyssinia, are wider below, aud more compound, than any Indian 

cries. s 

18 N. codlleatum, Don (under Aspidium). N.(Lastrea) Fihx-mas, 

Rich., , N. cocldealum, Don, Syn. Fil. 272. N. cochleatum , Don (under 
Aspulium), C. R. 521. Laslrea Filix-mas , L., vctr. , cochiealum, Don, Bed . 

H. B. 250. Plate XXX. 

Punjab : CWa-McDonell ; Aonyra Valley Bi.t. E 4000', Trotter; Stnda, 


“‘LJ'T: D. V. Diet .—in the Ddn (Valley) ,,660' to S160* ,ery common -d 
Abundant in places ; T. GarK. 4-6000', Dutbie, Hope ; 

Range, on south side, MacLeod ; B. Garh. Mrs. F.sher ; Kumaun, 8. & W., Hop 

Davidson, Dutbie, 25-6000'. Djvri „ ol _.rMttft- 

DI 3 TB 1 B.—/lWa : N. Ind. from Oudb to Bbotan ; Assam-Kha^ia; Be g , 

gong, and Parasodth Mt„ up to 4000', very common. Burma--Ava. M y 

Clarke in Rev.). 8. Ind.-Western Mts.. 2-4000' CBeJH. ,n H. B.). 
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Wallioh thought this fern so distinct from any other that lie made a new 
geuus for it —Artfirobotrys. meaning, I presume, that the sonu or bunch of 
sporangia was attached to the frond by a joiutand he gave it the specific 
name mac, irpa. The involucre completely envelopes the sorus, and the 
whole bunch on a stalk am be detaohed ; even iu old dried specimens, from 
the segment, the involucre being like a thin shell. Sometimes it separates from 
the frond and turns upwards, bnt it is always persistent. The “ Synopsis ” 
gives the generic synonym, and. also, Dhyoptebis, Schott And Clarke gives 
Arthobotryx macrocar /;«, Wall., Cat. 395, and A. avana, Wall., Cat. 1034, as 
synonyms. Beddome also mentions those, and says that A. avana is from 
Ava, with the fertile segments rd contracted as to be quite beadlike. All the 
descriptions 6tate that the sterile and fertile fronds are different,' though 
Mr. Clarke says that barren fronds partially fruit-bearing are not rare, and 
Colonel Beddome that the fronds are generally dimorphic. This is a very 
common fern in the Dehra Dun, and I should say that a partially- 
contracted frond is a very rare occurrence. I c^n 6ee in this fern no 
resemblance to N. F.-mas , or connection with that or any other Lustrea. Tbe 
general aspect of the plant, which sometimes grows in a thick lied or large 
patch, is—a number of broad leafy sterile fronds bending backwards, and one 
or more fertile fronds standing stiff and erect in the middle, and much higher 
than the rest, the stipes being very long, round, and stout. The fertile frouds 
are often found to have been ea*en off by cattle or deer, I presume. The 
plant loves a clay or rich loamy soil, moisture and shade, or raviny or hilly 
ground, under trees or among bushes. 

N. cocMcatum is never truly bipinnate, even in the fertile fronds, the seg¬ 
ments being cordate on the superior side and decurrent to a winged rhachib on 
the inferior,—the wing being traceable throughout. The veins, sometimes very 
obscure, are pinnate in the lobes ; veinlets few and long. The eaudex is 
deonmbent like that of N. marginatum, Wall. : stipes tufted. A soctiou of the 
eaudex shows black stria! in the woody structure, which are wanting in 
N. marginatum. Beddome says of Lastrea cochleata —“ A very distinct-looking 
plant at low elevations, but running into eJongata ” (i.e., N. marginahm) 
“ at higher elevations {vide forms of my collecting on the Nilgiris and Brnmagher- 
ries in the British Museum).” He also, in a letter, referred me to that suite * bnt 
I found only about two specimens in it which I ooold not at once sort according 
to my lights. Mr. Clarke says N. cochltatum has been oonfused with vars. 
intermedia, Bedd., and Sdumperiana, Hochst., of F.-mas, and that it resem¬ 
bles them in having large involucres. “ lfc3 especial character iB its strong 
dimorphism; it is worthy, perhaps, of generic rank.” He further says there 
are no forms intermediate between N. coch’ealtim and A 7 , elongatum ut Kew, nor 

has he ever met with snch in India. “ There arc examples of N. rochlea/vm 
is 
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marked as collected at 70U0' alt., even in Kumaun ; but the fern is confused 
with A '. Fdix-mas , var. Srhimperiana, and I very strongly expect that collectore 
have mixed the two before distribution : I altogether doubt high-level 
localities assigned to JY. cochleatum.” I quite concur. 

[ -V. riyidum, Desv., was given by Mr. Clarke at p. 523 of his 
‘ Review ’ as an Indian fern, and I do not think he gave it up in 
his later papers. I know the European fern, and I can say that I have 
seen nothing very like it from the Himalaya. I do not think 
N. pallidum, Bory, is very near N. riyidum , though I think it i6 probably 
identifiable with the Himalayan N. odontoloma (Moore), Bedd. Bed- 
dome also had Lastrea riyida as an Indian species in his Handbook. 
He said it was very near L. Fi/ix-ma-s elongata , and he did not know 
any distinguishing character. Since then he mast have seen the 
European N. riyidum, for in his Supplement of 1892 he says, under 
Lastrea riyida ,—“ All the specimens I foimerly referred here I now 
refer to Fdix-mas elongata. I much doubt if this species is represented 
in Northern India, at least as distinct from remola." He then proceeds 
to treat of Lastrea spinulosa, var. remota , as an Indian fem.] 

[ N. remotion. Hook., Brit. Ferns t. 22 ; N. spimdosum Desv., . » 
rnnotum (A. Br. sub as/ndium), Bedd. H. B., p. 252 ; A. remntun ., A. Bv. 

This plant ir included by Clarke in his ‘ Review ’ as an Indian fern, 
and by Beddome as mentioned above. As I have never seen Indian 
specimens which agree with European specimens, and have, moreover, 
reasons for agreeing with Milde that N. remotum is a hybrid between 
N. F.-mas and N. spimdosum , I do not admit this as an Indian species, 
and have instead given N. Blanfcrdti n. sp. No. 18, below.] 

[ N. ( Laetrea) spimdosum, Desv., is stated in the *. Synopsis ' to be 
found in the Western Himalaya ; but neither Clarke nor Beddome 
corroborates the statement, and I have never seeu Indian specimens. 
It is said to have been collected in the Gilgit District of (Trans-Indus) 
Kashmir by Colonel Tanner in 1880, at an elevation of 8000' ; bnt 
the specimens are only^ two barren fronds without rhizome. I have 
my doubts.] 

19. N. Blanfordii n. sp—Plate XI. (see p. 624 of Vol. XII.) 

Add :— Kashmir : Kishcnganga Valley, 7-8000', Duthic 1893 ; Baltistan, 13-18,000', 
Duthie 1892 ; M Kashmir,*’ McDonell 1894. 

PUNJAB : — Hazara Dist.— Kagan Valley, Duthie's Collr. 1899 ; Chaniba— J. Marten 
1897-93 ; PAngi 8"»00', Harsukh 1899. 

20. N. odontoloma, Moore (under Lastrea), Index Filicum, MS.; Bedd. 
F.S.I., 39, t. 114 ; Lastrea Fdix-mas, var. odontoloma , Moore, Bedd. Suppt. 
H. B. 55. N. Filix-mas. Rich., v-ar. 2, normatis, C. R. 519, t. 68, fig. 2. 
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Plate XXXI. Plants isolated. Caud. decumbent, slow-growing, throwing up a 
few fronds from the apex annually, and perishing behind, densely clothed with 
large, broad, acuminate Kales. Stipes carving upwards to the vertical, 
densely clothed at base with linear, subulate, concolor, light-chestnut-ooloured 
scales, $ in. 1., higher up with larger and broader scales up to 1 in. L, very 
acuminate, dirk-chest nut-coloured, still higher up shortening to -Jin., with 
pale edges, and becoming scattered and deciduous ; stiff but not thick ; iron 
6 in. in small to 28 in. 1. in large plants,—average of 25 large fronds 14 in. 
Fronds from 8 to 28 in. 1, by 4 to 13 in. br., ovate-acuminate : sometimes the 
lowest pair, or the two lowest, sometimes the third and fourth pairs from base, 
sometimes the middle pairB, the longest : bipinnate. Pinna: oblong-acu¬ 
minate, generally broadest at base, occasionally at middle, pinnate to a slightly 
winged rhachis, distant, pinnules generally set well apart. Pinnules generally 
sessile, hut lowest often petiolate, broadest at Ijase, slightly falcate and tapering 
to a rounded apex, cut down more or leas into distinct, blunt or truncate, 
sharply-toothed lobes, 4-G in number according to length of pinnule, the toothed 
margin thin in texture, almost hyaline, with a tooth to each veinlet. Veins 
distinctly visible, pinnate in the lobes : veinlets curved, in lower lobes often 
forked in the inferior half, running into the teeth but stopping short of the 
margin, clubbed at the ends. Sori in a single row on either aider of costa 
of pinnule, one in each lobe, but often two in each of the lowest pair; lowest 
8—5 pairs of pinn« sterile. Texture herbaceous ; colonr of stipes and rhachises 
pale-straw-coloured, or light brown : of lamina pale, dull, green. 

Afghan.— Griffith ; Knrram Valley—Aitch. Nos. 884 and 466,1878. 

Tranb-Ind. States : ChakdAra, Duthle’e Collr. 1896 ; Saraul and Sic&t— with 
the Ohitr&l Belief Expedition, 6 station®, 68-10,000', Harris 1896 ; Mirga 8000', Sir 
W. Gatacre 1896. 


Kashmir £-•« Kashmir and W. Thibet, J. E. Winterbottom 1847, No.—, Habi¬ 
tat Birikin Qilgit (Balti or Lower Thibet), elevn. 10,00ft ft." ; Rntton PIr 8000', C. B. 
Olarke, No. >8310, 1876 ; Srinagar, Bamabama, and And’rbng 5-7000', «* common ” 
Ma<3Leod 1891; Jholam Valley, 8000^, Q&xnmie 1891. 

Punjab: Dehra lemaH KKan— Pingnl, Ber.J. Williams 1888; Hatara 
Black Mt, Akhand BAba Peak, and Kshim Gali 8-9000', Panj-Gali 6-7000', Dnthie 
Nos. 7633-38, 1888 ; Kagan Valley. 6*600-, Inayat (Sahar. Herb. Collr.) 1896-97-99 
Abbot.bad toMnrree 7-9000\ Trotter 1889 ; Mnrree 6-7000', Hope 1882 ; Chambi i State 
McDoooll, Trotter, J. Marten 1898-99, Harsukh (Sahar. Herb. Collr.) 1899; Kanara Vy 

^- D ^ ala 800y > T,ottcr 1887 i 6-10,000-, Hnpe, Gamble, Wanfort, 

6-foo^' - P ' L° O. G. Rogers, Gamble; Mnsaooree 

t f ‘ ^T 5011 ot Miusooroe ; T. Oar A.-King, Dnthie, Gamble; 

B.Qarh.—lln. Fisher ; Xamaaa—Hope, Davidson, Trotter, Dnthie- 

* - Ati *- Centr - ! N - ln *- (Him.) Sikkim, Bhotan ; As^m-Kinurf, Hill. 

fit!’ SSrfJ Ts TOry oommon “ in * Rev.’); Xohima 4600*. 

8. Ind—Nilgiri and Aqnamalay Mu, v'bove 6000* Beddome, Levine, Oambel. 
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The above description has been written by me from a large series of speci¬ 
mens. I first gathered this fern at Naini Tal in 1861, and again at Simla in 
1871. I was very familiar with it at Mussooree from 1880 to 1896, where it 
is one of the commonest ferns in and near forest, on the north side of the ridge. 
On dry ground it is small and poor, and like Clarke's type of N. F.-mas y var. 
2, normahs ; but in rich moist soil, in open shade, it developes into a large hand¬ 
some plant, with a number of fronds growing up simultaneously from the apex 
of a snberect or decumbent stout caudex, but not shuttlecock-wise from an erect 
oaudex, like the fronds cf N. F.-mas. Generally the four, always three, 
lowest pail's of pinnee are barren, and not uncommonly five pairs. This may be 
taken as a character of the species. The sori are small, but the involucre? 
when young are twice as large as the sori, shrivelling up when they ripen. 
The pinnrn are all distant, increasingly so downwards to 3—8£ in. apart in 
large fronds. The stipes is generally long. Before I saw' this fully-developed 
: tate of the plant I thought the Mussooree fern must be Clarke's normalh. I 
objected to the species being put under F.-mus y and when, later, I received 
Assam specimeas from Mr. Clarke, I identified them with the small lorm of the 
Mussooree fern. When I went to England in 1888, and studied at Kew, 1 
noted—“ No specimen that I have, or have seen, marked var. normalis by 
Mr. Clarke is at all like A *. Filix-mas , either in stipe, shape of frond, cutting, 
or sori." I classified on paper all the specimens like normalis y or like the 
Mussooree larger fern, into groups :—I. Old specimens, identical with 
Clarke's own, found freely scattered through bundles marked as containing not 
only A7. />;w/5,and varieties of it, but N. rigid wn, Desv.,and these Mr. Olarke 
had apparently not identified as Iris normalis. The earliest collected of 
these is, I think, a frond collected by Jacquemont at Mussooree, No. 592, and 
it had been marked N. remotwn by Mr. Clarke. Another, from Afghanistan, 
Griffith, Mr. Clarke bad marked N . rigidum , Desv. Two or three sheets, of 
Dr. Bacon's collecting, have tickets— 44 Mussooree, abundant," and—“ N.-West 
India, Mr. Edgeworth." There are about a dozen sheets of these old specimens, 
collected from Kashmir to Kumaun, but all unmistakably N. odontoloma , 
Moore. 

Group II. comprises seven sheets of Mr. Clarke's own collecting in Kashmii 
and at Dalhousie in the Chamba State, marked rigidum or remotum. A wrapper 
marked by him 4 Ind . Or. rigidum / contained either N. marginatum , Wall., or 
very large and compound specimens of the Mussooree normahs , collected by 
Jacquemont, Straohey and Winterbottom, Hook. fil. et Thoms, and Edge- 
worth, .JTone of these seemed to me in the least like the European rigidum or 
remotum . Some loose sheets had mostly been referred to rigidum , though they 
were not in a rigidum wrapper. I thought them not even like that species. 
Many were named pallidum by the collectors, which name well indicates their 
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tint of gre«n. There is a great r<semblance .between N. odonloloma, Moore, and 
N. pallidum, Bory; and some specimens of Dr. Aitchison’s from Afghanistan, 
which I at first referred to odonloloma, may be pallidum, if these are distinct 
species. There is a whole plant of his. No. 45% “ Shand Toi ravine, Aspidium 
Filix-mas, 31-5-79,” which is exactly Clarke’s Assam nor malts , small and 
simple in cutting, but very pallid. Mr. Baker has marked this—“ doubtful— 
between rigidtun and Ftlix-mas .” Under rigidttm, which he 6eems to have 
erroneously introduced into the Flora of India, Mr. Clarke says—“ Some of 
the Indian examples exhibit the whitened appearance of N. pallidum, Bory ; 
and Sir W. J. Hooker has written that name on one of them. Some formR 
included by me under N. Filix-mas, var. 2, normahs above, become 2-pinnato, 
and I can draw no line between them (Khasi examples) and N. rigidum .” 
From this it would appear that the large N.-West Himalayan form of N. odon- 
toloma grows also in Assam ; bnt Mr. Clarke gives no dimensions, and his 
figure is of the small form. 


Later on, after a dismission. Mr. Baker allowed me to pick out of all these 
wrappers the specimens I reduced to normali*, alias N. odonloloma , Moore, 
and Mr. Clarke pinned additional tickets on them, bearing tliat name, on my 
responsibility. Colonel Beddome, in his Supplement, under Lastrea F.-tnas, 
var. odonloloma, Moore, makes no mention of this re-sorting done at Kew ; but 
under Lastrea spinulosa var. remota , he seems to refer to specimens of A T . odon¬ 
loloma I contributed to Kew when he says—” Mr. Hope has also sent speci¬ 
mens to Kew, gathered at the base of the Himalayas, in which the pinnules are 
muoh less cut than in the type, which have been referred to rigida, var. pallida.•* 
The specimens I sent, which are admitted by Clarke to be his var. normalis 
well developed, were not gathered at the base of the Himalaya, but over the 

outer ridge of the range at an elevation of about 6,800 feet, and no specimen 

of this plant has ever been got at the base of the Himalayas. 

Large specimens of N. odonloloma, Moore, and also of Aspidium marginatum 
Wall., are quite bipinnate in the lower half: N. F.-mas is never bipinnate’ 
Nephrodium elongatum fSw.), Hook. & Grev., is somewhat like N odonl 
tchma, and very nnlike F.-ma,. It is not bipinnate, and the lowest two pair, 

l P „T’ ( n a not *«, above them, an, lean bipinnate 

Jihan the third aud fourth pairs are. 1 

21. N. ramosum, Hope, in Joum. Bot, March 1896, p 126 — 
Rhizome procumbent ” (plants isolated). “ ligneous, densely clothed as are the 

brownl , *S’ 'T “*Mj-aounn Je bair^imjpa t 

brown self-coloured scales. Stipe* 6-17 in 1 atont 

oolonind, sometimes mottled. Frond 10-S4 iu."lon» by Ian in hr Z • T 

n lower part; slightly winged in 2r” pLL 
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little diminished in length, diminution thence gradual to apex ; rliacfuses straw- 
coloured, or pale-brown, or pale-green, more or less clothed with pale-eolonred 
linear scales aud fibrils, but sometimes glabrous ; frond plumose in appearance. 
Pinna ascendant, i6-30 pairs besides the deeply-pinnatified apex, distant near 
base of frond, lowest 5-9 £ in. 1. by 2-4J in. br. Pinnules 12-20 pairs, on the 
lower pinnae much longest on the lower side, longest towards the middle and 
then up to in. 1., none £ in. br., and all distant, falcate ; oblong for two- 
thirds of their length, and then acuminate, cut down to a winged rhaohis into 
10-15 segments; segments in large fronds lobed on both sides, and lobes toothed. 
Texture herbaceous. Colour pale-green, but drying sometimes pale-brown. 
Veins pinnate in segments, and forked in larger lobes. Sori generally absent in 
lowest two or three pairs of pinnre, but extending sometimes almost to the apices 
of fronds and pinna*, up to six in lowest lobes, medial. Involucres Ihick 
moderate-sized, persistent, brown ; sporangia pale-green when young.”— 
Plate XXXII. 

Afghan. : Peiwar Ratal 8000', the late Sir Henry Collett 1879; Aitch. 9000, 
No. 266, 1880 Cnamed N. rtgidum, rar. pallida'). 

Tbans-Ind. States : with the Ohitral Relief Expedition—72-10,000', Dr. Harris, 
Sir Wm. Gatacre. 

Kashmir, W.—4-10,000', Trotter 1888, MacLeod 1891, McDonell 1891 and 1894, 
Dutbie 1892-93. 

Punjab : Hazara Dlit.— a The Gallies,” MVs. Queripel 1882 ; Kagdn Valley Inayat 
CSahar. Herb. Collr.) 1996-7-9 ; between Abbotabdd and Mnrree 7-8600', frequent, 
Trotter 1888-89 and 1892 ; Simla Reg —8-9000', Blanf. 1682-84, Hope 1886, Bli« 1891. 

N.-W. P. : D. D. Diet.— Jaunear 8000', Gamble 1892-96-98 ; T. Oarh. 8-9000 1 , 
Dathie 1888. 

The characteristic features of this fern are—the broad frond, hardly ever 
reduoed at the base : the very long, broad and distant pinnae : the very long 
and narrow pinnules : the pale-green colour of the frond, and the almost 
invariably pale colour of the scales. The distribution seems to be confined to 
the Western Himalaya and the mountains immediately to the westward of 
British India. In colour it is similar to the muoh leas compound N. pallidum 
of Bory, a native of South-Eastern Europe and Western Asia. Some speci¬ 
mens of IT. ranwsum approach N. odontoloma, and others IT. marginatum, 
Wall., which varies a good deal. But IT. odontoloma never is broadest at base 
as N. ramosum is almost invariably. Perhaps the nearest congener of this 
species is N. Blanfordii, Hope, No. 18 above described, a fern with a more 
limited range ; but that speoies is Dever so compound in cutting, and it always 

has a short stipes, and dark-coloured scales. 

N. marginatum, Wall (under Aspidium), Cat. 891, mainly, 
^bnt not the type sheet; 0. R. 521, t. 71 ; Aspidium marginatum (not deafly 
separable from) », N. elongalum, Hk. & Grev., Syn. Fil. 272. Lastrea 
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mas, var. », elongate, Hk. & Grev., Bedd. H. B. 250, and Suppt. 56. 
Plate XXXIII. 

Mr. Clarke’s description is :—“ Frond large, oblong or ovate-lanceolate, not 
narrowed at the base, 2-8 pinnate ; lowest pinnse often 12 io. ]., falcate ; 
main and partial rhachises nearly free from scales ; tertiary pinnse oblong, 
obtuse, serrate or pinnatifid sometimes nearly to the midrib ; texture, venation, 
and son nearly as FUix-mas. —Himalaya, alt. 6-9<’00', from Bhotan to 
Kumann, common in Sikkim; Khaaia, alt. 5000' ; Kohirna 6000'.” 

Mr. Clarke observes :—“ This form is tailed var. elongation v 'of N. F.-mcu) in 
tbe Kew bundles, and also by Indian collectors 5 but I do not. see that it is 
much like N. elongation. Hk. & Gr., Io. Fil. t. 234- (Aspidium, Milde, Fil..Eor. 
124), which is founded on a Macaronesian fern that seems to me much more 
like var. Khaaiana. u In this I quite concur, but I cannot do so in what follows 
the above. N~. marginatum, WalL, is quite common as far westward as Simln t 
and even in Western Kashmir , according to Col. MacLeod ; and I have a speci¬ 
men from the Hazara District colleoted by Mr. Trotter. I give the habitats I 
have notes of—as follow:— 


Kashmib: On the range between Jhelam and Kishenganga Valleys-« oommon 
from 6 to 11,000'," MacLeod in M8„ 1893. 

PUHJAB : Hazara Diet .—near Dnngagali 7000', Trotter No. 616, 1890 ; Chamba— 

1886; McDonen • 1^™^. 

b600, Trotter ; Simla Region—Simla 6600’-6000', Hope, Blanford, Bliss. 

*' F ‘‘‘ D - D \ Mowooree and neighbourhood, from 6000 to 6960', common 

in forest. T. Garh.-A&ix Valley, Dutbio ; Kumaun 47-6000. 

Dibtuib. Atia : N. Ind. (Him.), Sikkim (common), Bbotan s Assam— 
500O;K o hiina 6000' Cltrke. S. Ind., on the Western Mte, 4-6000', Beddome. Ceylon 
(Beddome H. B.). Malay Peninsula-Perak (Beddome Suppt. H. B.> 

The daoriptioa of i\r. HI. & Or., given in the • Synopsis’ under 

la S-4 ft. 1., 2 ft. hr., subdeltoid, 

quadnpinnatlfid; lower pinnate 1 ft. or more 1., 4-6 iu. br., phm,. el**, 

intubr'-tr r ,y rhs ° hu “• Moag . *2 

; “ d th8 remark, under iV, F.-mat, iu which is 

mduded N. .totyata, as * „ is— Tte extremes as described differ widely 
tatwe cannot draw any dear line between them. i. SMmptrianum, rononmj' 
Zudovtctanvm, and marginatum, none of them seem clearlv spnambiA t ’ 
which might be looked for in group 7 - 0^777.7^ *7 ™ 7 

the suggestion that the fern migh« be looked fnr in ™ < Pihcum, 

oonid barfly have <x*n made. The figure isrf Z ZZ Z, 



246 JOURNAL , BOMBAY NATURAL HISTORY SOCIETY , Vol. XIV . 


there, at Ribeiro d'Amestade, and the description in the hones is said to have 
been made from the frond figured ; but it sroes beyond that, and seems to have 
been iatend^cl to cover also N. canariense. A. Br., winch Milde considered to 
be a distinct species. So also does the description in the 'Synopsis* seems 
to have been designedly made comprehensive ; and afterwards it was thought 
sufficiently so to cover also N. Sclumpenamnn , Hochst., and K. marginatum , 
Wall. And, next, the habitats were extended eastwards from the Macarouesian 
Islands, over nearly all Africa, and the East Indies, and westwards to the 
South United States. I cannot find any specimen of N. elongatum , as figured 
by Hooker and Greville, marked as having been collected in the Canary Islands; 
nor does it seem to have been got on the Continent of Africa. Nor can 1 find 
any specimeu of the more compound (or decompound ?) plaut, N. canariense , 
marked as having been got either on Madeira or on the African Continent. 
But I must point out, in spite of “Milde’s opiniou that it is a distinct species, 
that iV. canariense appears to be closely connected with N. elongatum , for it 
shares with it two characters which 1 cannot find in N . Fitix-mas, or in any 
Africau or Indian plant named i\ r . elongatum . These are (1), as stated in 
Hooker and Greville*s description,—“ ti e underside ^of the frond) is minutely 
dotted with crystalline glands, and the involucre, which is very convex, is also 
studded with giauds, some crystalline, some opaque (sic)” ; and (2)—which I 
cannot 6ee anywhere noted—the secondary rhachises, and in a less degree the 
cost® of the pinnules, or the tertiary rhachises, bear peculiar small, rounded, 
pointed scales. These scales I cannot find on any form of N . Filix-mu *, or 
on auy other so-called variety of it, or on N . marginatum , A\all., or on any 
continental African species or form. 

The difference in cutting between even the largest specimens of A*, canariense 
and the smallest and least compound (or decompound) specimens of -A^. mar¬ 
ginatum, Wall., is very marked ; and the very patent and clofely-fc*l pinn® and 
pinnules of N. elonga/um, Hk. & Gr., and A', canariense , A. Br., are in marked 
contrast with the ascendant and widely separated corresponding parts of N. mar¬ 
ginatum , Wall. The texture and colour of the two species are very different ; 
and the scales at base of stipes are utterly dissimilar from each other as well 


as from those of N. Filix-mas . 

Nephr odium elongatum, Hk. & Gr., is, as these authors say, Asptdttm 
elongatum, of Swartz, Syn. Fil. p. 55, Willd. Sp. PI v. 5, 269, 1<79, w ic 
again is the- Polypodtwn elongatum, of / iton, in Hort. Kew. Ed. 1, v. 8, p. . 
and Ed. 2nd, Vol. V., 1813. The type of Polypodium elongatum^ is m Her • 
Hort. Kew.—ticket—“ Polypodium elongatum, Solandev, n. sp, 1781, * ■ 

late Bishop Goodenongh, presented by the Corporation of Cari.sle, 

This has the characteristic scales, described above, on the secondary rhachises and 
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<josta» : the stipes are incomplete, and there is no rhizome. Tectaria elongata, 
Cav., is quoted in the leones as a synonym. The following remarks are made, 
after the technical description :— 

“ This fern appears to be very little known to botanists, and we are much 
indebted to the Rev. R. T. Lowe for sending us five specimens gathered in 
Madeira, at Ribeiro d’Amestade, at an elevation of 3,000 feet above the level of 
the sea, and from which our figure and description have been made. These, 
too, we have had an opportunity of comparing with an authentic specimen of 
Mr. Masson’s, and thus determining it to be the Poly podium of the Hvrtut 
Keioensis*' None of the authors, Aiton, Swartz, and Hooker and Greville, give 
any habitat for the plant, except the islands of the Macaronesian group ; and as 
there is plenty of specimens in the Kew Herbarium, from Lowe and other 
collectors, named N. dong alum, there can be no dispute as to what the type 
plant is. As the plant was in cultivation in the Royal Gardens, Kew, in 
Alton's time, and as it has a place in the Hand-List of Ferns and Fern Allies 


cultivated in the Royal Gardens, and it would be interesting to compare the 
fronds now growing with the old Herbarium specimens, and others more 
recently collected in Madeira, I have tried to find the plant referred to in the 
List, but without sucoess. No one in the Gardens seems to know of the 
existence of the plant, or to be able to find it. The Growing ferns are not 
arranged according to any system of classification, end they are therefore not so 
available for study as they might be. But I am safe in challenging any ono to 
show any connection between N. dongatum and N. marginatum, Wall. 


28. N. sparsnm, Don (under Aspidium ); Syn.Fi], 276 ; C. R. 528. 
Lastrea tparaa, Don, Bedd. H. B. 262. 

Ponjab : Chnmba State —Ravi Valley-Laager a 6600', MoDoaell 1883. 

N.-W. P.; T. Oarh. Dathle 1877, Hersohel 1878-79; Pbaidi, E. of Landoux 
6-6000', Dathie 1891; Kumaun —near Askot 4-6000', Cathie 1884. 

Dibtbib.— Aiia : N. Ind. (Him.), Sikkim and Bhutan; Assam—“rexy common 
eastward. O. Pxor.-Pachmaxhl, DntMe. S. Ind.-Mahableshwax ;abundant on 
all the wwtem Mts, and on the hills on eastern side” (.Beddomey Ceylon. Thibet 

Mal * 7 * ° hlaa Y “““- 


Mr. MoDonell’a fern from Chamba seems very different from the GarhwAl 

plant. It is very elegant in cutting, and, though small, is all but tripinnate • 

stipes and rhaolm reddish in colour; it is perhaps a distinct species. TbJ 
jGbrljw&l plant is hardly bipinnate. 

Foret ^ °J ei I atU 5 1 ; Baker ’ FL MauritiQfl 497 ‘ Polypodium ermatum 

62? ‘ rl) ^ ker ’ Syn - Pil 28 °* N - or malum, O.B. Clarke, C. R.’ 

524. Laatrea ermala, Forek. (under Poh/podium), Bedd. H. B 268 

Kamalhori Mt„ and But,a* Valley^O^or^, Gamble,' HopeJ < BHs? Btn ^* * 
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N.-W. P. : D. D. Dist.— Jaunear : Khalsi ; Gammie, Shaora JOOO', C. G. Rogers 
in the Duo, common in ravines, at foot of Himalaya, and np to Mussooree, 25-7000'. 
T. Oarh. Ganges Valley 5-6000', Duthie ; B. Garh.- Mrs. Fisher ; Aumaim—Naini 
T41 7500', Hope 1861 ; Davidson ; Gola Valley, above Ranibagh 2-2600', Hope 1890 ; 
u very common in all valleys, 2-5000',” MacLeod. 

Distrib. Asia : N. Ind. (Him.) Sikkim and Bhotan ; Assam—Khasia 2-4600', 
frequent; Bengal—Chutia-Nfigpur 2-8000'. Ceylon—Malay Peninsula. S. China! 
Afr. ; Trap. ; Mauritius. 

Mr. Clarke says—very partial to limestone ; but I find it growB auto uu 
sandstone and shale. It flourishes on dry cliffs, in the clefts of which it buries 
its procumbent rhizome, which has a beautiful covering of long golden-chest¬ 
nut scales. The sori are rarely nephrodioid, generally looped, or hippocrepifonn : 
towards tips linear. The plant might almost be put in Althyrium. 

25. N. Boryanum, Baker, non Hook. ; Syn. Fil. 284 ; C. If. 527. 
Lastren Boryana, Willd. (under Aspidivm), Bedd. H. B. 266. 

Punjab: Chamba —McDonell (tn List of Chamba Ferae identified at Kew ; 
Kangra Vy. Dist. —Dharms&la, C. B. Clarke 1874 ; Simla Reg . —Simla, Col. Bates, 
Dr. Cattell, 10th Hussars, 1376 ; Simla waterfalls, Gamble ; Simla— u the Glen” 
6000', Blanford : “ not uncommon in well-ebaded ravines below 6000' ”; Simla, 
below Peterefield 6500', in the open, Hope 1886 . 

N.-W. P.: D. D. Dist .—Mussooree f Duthie, Hersebel ; T. Garh Bbatauli 
4-5U00', Mackinnons, Hope ; Kumaun —Sarju Valley 3-4000', Duthie ; Trotter. 

DI6TBIB.— Asia : N. Ind. (Him.), Sikkim Hook. /?/., C. B. Clarke ; Bhotan Griffith , 
C. B. Clarke t Levinge ; Assam Wallich, Khasia ; Burma—Tonghoo. 8. Ind.—Ana- 
mallay Hills, Beddome. Malaya. China—Yunnan Henry. Japan. Afr. : Ruweniori 
Mt., Scott Elliot; Johanna, Mauritius, Bourbon. 

26. N. setigerum, Baker ; Syn. Fil. 284. N. tmeriemde, Hook., C. R. 
528. Lastrea tenericaulis , Wall., under Polypodium , Bedd. U. B. 266. 

Punjab : Chamba State —Dr. George Watt, fide Trotter. 

Distrib.— Asia ; N. (Him.), Nepil, Sikkim; Assam—up to 4000': E. Bengal— 

*'• very common, extending some way into the plains, as to Sylhet Station,” Clarke. S. 
Ind.—on the W. Mts., 2-8000' : “ very common,” Beddome in H. B. Burma. Ceylon 
1500'—8000'. Malaya, China, Australia, Polynesia (Clarke, in 1 Review’.) 

This species is entered in Trotter’s Lists, both printed and MS., and 
he wrote to me about it, but I do not think I saw the specimen. It is not 
entered in McDonell’s List of Chamba Ferns identified at Kew ; and Blanford 
did not admit it as a fern of the Simla Region, where Dr. Cattell, in bis pub¬ 


lished list, said it had been got. 

Subgenus Eunephrodium. 

27. N. molliusoulum, Wall, (under Polypodium), Cat. 382, Bedd. 
Suppt. H. B. 68. 2V. Hopei, No. 165* Baker, in Ann. Bot., VolW., No. 

XVIII. N. molls, Desv., an E. Indian form of, Syn. Fil. 293. N. • 

and late-repeus, C. R. 529, 630. N. murotorum, Clarke, 

Bedd. H. B. 270.—Plate XXXTV. 
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N.-W. P. : I>. D. Ditt .—Dehra Dnn E., Song R., above Lachiwfila 18-1900', Hope 
1886 : seen also eastward down to 1160' alt. ; Nila Pini, near Dobra, “ 28-9 70,” in 
Herb. Hort. Oalc. ; Garhtoal— G. King, 1868 ; Kuinaun —R. B. 1827 ; A. O. Hume, 
in Herb. Hort. Calc.: Kali Valley, 2-3000', Dnthie 1884 ; Sarju Valley near Bageswar. 
S-3600', Trotter 1891. 

Distbib.— Alia.-. N. Ind. (Him.), Sikkim oOO'-iOOG', common ; in the 'feral 
universal (Clarke in ‘Review’); ASffam-Kobima 6000', Clarke—as N. extentum, in 
Linn. Journ. XXV, 94. China, Henri/, No. 18079 : presented to Kcw Herb, in 1900 
and named there N. molle. 

Colonel Beddome has given up his N. microsorum , and in his Supplement of 
1892 has in its stead set up N. molliusculmn, Wall. Both Baker and Clarke say 
that Wallioh’s N. molliusculum is N .-molle, alias N. parasilicum ; but on 
turning up Wallich’s specimen in the Linnean Society's Herbarium, I find that 
Col. Beddome’s new view is correct. Mr. Baker had, of course, been obliged 
to rename the plant, because there was already a Nephrodium (Lastrea ) microsp- 
rum, Hook., No. 65) in the * Synopsis.' This re-christening has promoted 
research. 

N. molliusculum , though very rare in N.-W. India, seems—if Beddome’s 


reduction of Clarke’s varieties of N. extentum be correct—to be very abundant 
in Sikkim and the * Tarai' below it. Clarke says liis var. mkrosora is common 
in Sikkim, and that his var. late-repent is universal in the 'Tarai.' [As this vema- 
oular word had not, I think, appeared in this paper before it may be explained 
that it means the second belt or eone of land below the Himalaya Range,—the 
first, just at its feet, being the 4 Bhabar' or steepish stratum of boulders and 
gravel into which the off flow of the mountains sinks—to reappear in the flatter 
‘ Tarai,' at a lower level.] Mr. Clarke says :■—“ This fern creeps in the sand 


near streams where they debouoh from the hills, covering aores, .1 might say 
square miles, of oountry, ns round Siliguri.” Again, under W. procurrens, he 
‘ There are ferns, like N . extentum , var. late-repent , where a single 
rhizome will oover a quarter of an acre,” In the Dehra Dun, the station whore 
I first saw N. molliusculum was below tbe high bauk of a river, in swampy 
ground caused by water trickling out of the bank ; this was in forest, and 
oanes ( Calamus sp.) were growing in the swamp, which prevented the rhiaomea 
being traced to any great extent. It was evidently a wrong time of year Ibr 
collecting the fern, and there were large beds of young sterile fronts, among 
which were found a few larger and more developed fertile fronds of the previous 
season. I think in July and August good fertile specimens wonld be got • but 

where a fern perpetuates itself so well from its rhizome it has small need for 

producing sporangia. Asplemum muUicaudatum, Wallis another cose in point. 
Dr. Eng’s plant from Garhwfl, noted above, seems this; but the plume 
dwindle to nothing at the base of the frond. In tbe Calcutta Herbarium there 
is a remarkably fringed sport, from Assam, Simam. 
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-8- N. aridum, Baker ; Syn. Ml. 291 ; C. R. 531. Nephrodiumaridum, 
Don (under Aspidinm), Bedd. H. B. 272. Aspidium vmtdosum. Wall. Cat. 
352. A. scabridum, T^all. Cat. 302. 

Punjab : Chamba— McDonell ; Kullu— Upper BeaB Valley 5-6000', Trotter 1887 ; 
Simla Peg. —Bashahr, Lace. 

N.-W. P. : D. D. Diet. —Khurrak, Edgew.—Very common in the Pnn, in 
ditches and by sides of streams, 1500'—3000' \ Kumaun— Sarju Valley 3600', S.Sc W., 
Davidson ; near Askot 4-5000', Duthie ; Takula 4500', MacLeod. Ottdh— Philibhit, 
Keri and Baraitch Dists., Dutbie 1898. 

Dibtrib.— Asia : N. India— 44 Throughout the Bengal Plain, abundant : from the 
Soonderbun (Sundriban) to Assam and the Dehra Dun, ascending the hills to 8000*. 
Throughout India and Ceylon.'’ C Clarke's Rev.). Bhotan, Nutt all $ Manipur 1600', 
Clarks 1886. Not in S. India or Ceylon (Bedd in H. B.). Malay Peninsula, Perak 
and Singapur. N. Australia C Clarke in Rev.) 

This is one of the commonest ferns in the Dehiw Dun, where there is water; 
it is quite a hedgerow plant, if there is a wet ditch adjoining. Its name must 
have been given to it on account of the dry appearance and texture of the fronds 
when mature; while growing they are succulent. The rhizome is creeping. I 
would amend Beadome’s description thus :— 

“ Rhizome creeping ; stipes 1 ft. or less long, erect, slightly pubescent; 
fronds 2-12 ft. 1., 12-15 in. br. ; pinna increasingly distant until below 
they, are 4-G in. apart, and rapidly diminishing to mere auricles, 
6-9 in. 1., $-1 in. hr., cat about £rd of the way down into 
subtriangular sharp-pointed lobes, iu the barren fronds, at least, 
aurioled at base above ; the lowest lobes of the pinna; sometimes much 
the smallest, sometimes much the largest, in which latter case the vein- 
lets may be found forked, and anastomosing in the lobe ; texture ooriaceous^ 
glandular below; rhachis and lower surface bairy; veinlets 8-10 on a 
side, 5-6 pairs joined with those of the adjacent pinnules : veins in 
green frond transparent, in dry frond opaque ; sort in rows, 1 or 1 
pair at junction of lowest pair of veins,—the rest nearly medial." 

Colonel Beddome’s new species, N. papyraceum, Suppfc. H. B., p. 69, is, 
1 feel sure, non-existent, so far at least as N.-W. India is conoemed. His 
locality— 44 Kullu, Upper Biso Valley, Trotter "—must be a misprint for 
44 Upper Bias (or Beas) Valley. I have a young sterile frond from Trotter 
collected in Kullu—Upper Bias Valley 5-6000', noted above, and it is 
N. aridum , pure and simple. It Ifas no such venation in the lowest segments 
of the pinnae as Beddome speaks of ; but on looking at other speoimens I find 
that is a character of iV. aridum , as long ago I observed it is of N. mole. 
now understand that Col. Beddome gives up the Kullu station for N. papy- 
raceum. admitting that his specimen is N. aridum. 

29. N. molle, Desv. ; Syn. Fil. 293 ; Bedd. H.. B. 277. para* 
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rum, C B. Clarke, C. R. 638 (Linn, uuder Polypwlium ; Sunw. der Aspidium). 

Tbaks«Ind. States : Stoat —below Lamm Pass, 4000'. Gatacre 1896. 

Punjab: Hazara Ditt— Trotter in Lists; Siran Vy., Inayat, collr. for S&har. 
Herb. 1896. Chamha State- McDoncll in List and J. Marten; Kangra Vy. DUt. 
W., 25-3000', Trotter ; Hotkiarpur Ditt.— Aitch.; Jalandhar , Aitcb.} Simla Rrg.— 
Simla and vicin.tv—“ not met with above 8000', but common in the deep valleys 
at 4600'and below”: Blanford in List. 

H.-W. P. : D. D. DUt.— Jannsar 3000' and lower, common in the Dehra Ddn 
1-C000'; T. Garh. near Bbatauli 4600', Hope; B. Garh. Mrs. Fisher. Kuwaun 
Almora 4000', Hope; * Humann, ” Davidson 1875 ; Gobi Vy. 36-4000’, Bope ; 
Gorakhpur DUt— Nichaul (in a well), A. Campbell. 

Distbib.— Atner. :—Cuba and Mexico to Pern and Brasil. Asia : Himalaya 
and S. India; China-Hong Kong. Avttralatia : N. 6. Wales and N. Zealand. 
Afr. ; Macaronesia, Gniuea Coast, Cape Oolony, Mascaren Isles. 

Mr. Clarke Rays this species is very little variable, considering its extensive 
range. There is, or was, close to Dehra a remarkable sport, wb ; oh besides 
forking, sometimes several times, has a tendency to become distinctly bipin- 
nate, and when so is often soriferons. f nch fronds were found on plant* 
producing also normal frauds ; and the sporting seemed to be luxuriance pro¬ 
duced by moist rich soil in a ditch, used also as an irrigation obanuel, with 
dense shade overhead. I have seeu plants with similar tendency on the slope 
of a canal cutting near Dehra. I gathered many plants and frondB of this from 
the first-mentioned station, but never got a frond wholly bipinnate. Had I 
found a plant with only bipinnate fronds, I might have been tempsed to propose 
a new genus or subgenus—there being no bipinnate Eunephrodium that I know 
of. In the Calcutta Herbarium there is a specimen of a sihailar sport from 
Sikkim, 1873. ^ 

80. N. paplllO, n. sp.—Plate XII. (Bee Part II., YoL XII., p. 626). 

Add, to localities:— T. Oarh ., Mantargadh 4600', Gamble, 27413, 
10-’98 ; B. Oarh., Mrs. Fisher,* 

31. N. OOOUltum, n. sp.—Plata XIII. (see Vol. XII., p. 627). 

Subgenus Saoenia, Fred. 

32. N. oioutarium, Baker; Svn. Kl. 299 ; O. R. 639. Atpidium 
eieutarium , Sw., Bedd. H. B. 220. 

Punjab ; Chamba State — McDonell, in List ; Kangra Vy. DUt. IK.—8000', 
Trotter; Nandi State , Trotter 1887; Simla Reg— below the tonga road, 8 miles 
from Simla, Bliss 1892 : new to the Region.; not in Blantord's List. 

N -W. P. j D. D. Ditt .—Tho Dehra Ddn and South slope of Himalaya, 15-5100', 
common; T. Garh —Ganges Vy. 8-4000', Dnthie ; B. Garh , Mrs. Fisher. 

Valley of the Sarjn 4,000', R. Blink., in Herb. Wallioh, 8500', S.fcW. j .Naini 

T41, Hope 1861 ; Davidson 1875 ; Kdli Vy. 3-4000', Dnthie 1884 ; Gola Vy. 3600' 
Hope 1890. 

Distbib.~ Aaur .; Cnba and Mexico, southward to Brasil and Pern. Atia t N., 
Ind. CHim.i Sikkim and Bhotin ; At«am ; Bengal-Chittagong, Chutie-KAgpnr 
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1-4000', common. S. India—“ the more hairy variety, known as coaduiiata , only 
is found ” (.Bedd. H. B.) ; Burma. Ceylon. Air. : Guinea Coast, Angola, Zambesi 
Land, -Mascarea Islands. 

No mention is made in the Synopsis of Clarke’s var. coadunata , Wall. Cat. 
377, partly :—“ Frond thick, hairy on the rhachises, and often on the frond 
beneath,’’ which he says is as widely spread in North India as the typical 
N. cieutn.rtum , and still more plentiful. I have seen no such hairy Sagenia from 
N. India, or indeed from elsewhere. Clarke goes on to say that N. coadunatum 
is a stout, firm, thick hairy frond on a short stipe, but that Wallich’s type 
sheet of Aspidium roadujtatum is very glabrous, and is unfortunately 
exactly that variety which has been known in Indians not var. coadunata! 

I have a specimen of this fern from Simla, a portion of a thin, light-green, 
membranous frond, with small sori confined to the long, pointed lobes, and 
scarcely a trace of involucre : and involucres are hardly visible in a large speci¬ 
men from below Mussooree. On the other hand, in one specimen received from 
the Messrs. Mackinnon, collected near Mussooree, the involucres are persistent," 
but only T l 5 th in. diam. ; while in another, from the same source, they are £th in. 
diam., and so crowded all over the frond sis often to overlap one another : their 
diameter is thrice that of the sorus, and they are all nephrodioid. A specimen I 
coileoted at 5100' alt., below Mussooree, is mounted on five 18£ ini sheets : the 
second lowest pinnae are 22 in. 1., giving a breadth of frond of 44 in., and the 
lowest pinnPe are 24" X 12", and 26£" X 13", respectively. Some American 
specimens are comparatively small, and not broad below. 

Genus 24. Nephrolepis, Schott. 

1. N. oordifoua, Presl.; Syn. Fil. 800 ; C. R. 540 ; N. cordifolia, Linn, 
under Polypodium , Bedd. H. B. 282. 

N.-W. P. : T. Oarh .—below Laluri 3-4000', Duthie 1881 ; B. Garh.— 3-4000', 
P. W. Mackinnon 1881 ; Kinoli Vy.—4-6000', Duthie 1886. Kumaun— Sarju Vy., near 
Bagesar 8-3600', 8. Sc W. 1848, Trotter 1891; Sarju—Ganga Vy. 8500', MacLeod 1898. 

Distbib,— Amor. : Cuba and Mexico to Brazil and Peru. Alia : H. Ind. (Him.), 
Bhotdn, up to 6000* ; Bengal—Chittagong, as well as on the hills to the south of 
Hindost&n. 8. India. Ceylon. Burma. Malaya. Japan. Australia and N. Zealand. 
Afr. : Guinea Coast, Zambesi Land and Mascaren Island*. 

2. N. VOlubiliS (J. Smith), Clarke in ‘ Review ’ 541, t. 78 ; Bedd. 284. 
N. exaltata, Schott, Syu. Fil. 301 : "a straggling, flexuose form.” Mr. 


Clurke’s description is :— 

“ Rhizome climbing 25—80 ft. high over trees, with adpressed chestnut 
scales in the short lateral distant spurs, whence spring clusters of stipes ; 
pinna; obtuse or not very acute ; venation and sori much as in 
exaltata. Aspidium exattatum, Wall. Cat. 1081, partly marked vir 
exidtatum by Wallicb. Lindsaya launt inosa , Wall. Cat. 154. 

W. P. t-Xvmaun —Nainl Ml, Hope 1861 ; once seen. 
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Distbib .—Alia : N. Ind. (Him.), BhotAn Griffith ; Asmara— Sylhet Station (alt 
800'), Hook. fil. and T. T., and C. B. Clarko, Manipar ; Bengal—Chittagong, Ilk fil. 
and T. T., and C. B. Clarke. Malacca. Malay Archipelago. N. Borneo. 

Mr. Clarke says in his ‘ Review, ’ “ Considered a variety of N. exdUain in 
Hk. and Baker. Syn. Fil. 301 ; but with the arrival of more material 
Mr. Baker inclines to admit it as a good species. They both grow together 
plentifully in Sylhet Station, but are there easily distinguished.” 

N. ezaltata does not appear to climb at all, whereas N. volubUis climbs 
25—80 feet (Beddome says 60 feet) to the tops of trees. (Perhaps the 
specific name exrl'ata is thought sufficient to cover this notable difference of 
habit : if a fern named exallala does not climb 30 or 50 feeL high, it certainly 
ought to do so.) My specimen from Naini Til, in Kumaun, consists of eight 
inches of glabrous, wiry, rhizome, with two spurs, three inches apart, from 
whioh spring notronly clusters (pairs) of stipes as in Mr. Clarke’s figure, but also 
clusters of very long roots, which have hardly been indicated by Mr. Clarke’s 
artist. I gathered it by the side of the path (or read) wliich then (1861) led up 
Chinar Mountain, through the jungle at the north eud of the Naini Tal Glen. 
The plant was growing on the ground, and 1 gathered only the portion above 
described. I showed this to Mr. Clarke and Mr. \V. S. Atkinson in Calcutta 
in 1872 ; and they agreed in naming it A 7 .' ramosa, Moore,—in error, as I after¬ 
wards saw. The speoimen was mounted, with the rest of my collection, when 
I was at home later iu 1892, and the sheet has ever since been in'my possession. 

Genus 25. Oleandra, Cav. 

1. O. Walliohii, Hook.; Syn. Fil. 802; O. Wallidm, Pres! C R. 
542 ; Bedd. H. B. 287. 


ON "® : Siulla Re 9 *—'Simla 5-6000', Edgeworth, Bates, Gamble, Blanf., Trotter 

® *“• ‘ n common - bnt abundant ; growing on perpendicnlax rock facei 

between 5800' and 6000',’* Blantord in List. 

N.-W. P.: Z>. D. Diet. Mussooree, in Herb. Dnl.el, i860 ; “The Park * 6JM1600' 

r os ;' 1883 - jet*; r 

The fronds of this fern grow larger than is stated in the books • 1 have 
Mussooree specimens over 18 in. 1. The oreenma \ 1 baV ° 

oul, olinging to the trunk, of toes Md to ri byTt, w ^ ^ 

winds round and np the trunks, branching in all directions r ""‘V * 

angles. The fronds droop, and form a beautiful clothing to 
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Including Afghanistan, the Trans-Indus Protected States, and Kashmir: 
arranged and named on the basis of Booker and Baker's Synopsis Filicum , and 
other works, with New Species added. 

By C. W. Hope. 

(Continued from page 749, Vol • XIV.) 

Part III.—THE GENERAL LIST— •(continued'). 

Genus 26.—POLYPODIUM, L. 

' Subgenus Phegopteris, Fee . 

^ 1 . P. erubescens, Wall. ; Syn. Fil. 306 ; C. R. 543. Phegopteris 
erubescens, Wall, (under Pohjpodium ), Bedd. H. B. 289. 

Kashmir : Basaoli, 5500', Clarke 1876 ; MacLeod 1891 : “ mouth of gorge near 30th 
milestone, in very wet soil, 6-8000'." 

Punjab : Hazara Dist .—Siran Range, coll. Inayat, Sahar. Herb, collr. 1899 ; 
Chamba State, McDoncll, J. Marten 1898, Kullu— 6-8000J, Coventry 1894 ; Simla 
Jtcg, —Edgeworth, Bates : near Simla 6-6000', and Mashobra 7-8000', Blanford :P at 
the bottom of some of the deep valleys below Simla, where it is pretty common. 
My highest elevation is about 6600' " ; Sirmur, T. Thomson. 

N.-W. P. s D. D. Dist. —Jaunaar 4500', C. G. Rogers ; Mussooree 4-6000', by water, 
not uncommon ; T. Garh— Phcd* 4-5000', and below Laluri 3-4000', Duthie; 
B. Garh.— Mrs. Fisher ; Kumaun —R. B. 1327, Wallich type specimen ; Ramganga 
R. and Karim 6300', S. and W. 1848 ; Naini TiU 55-6000', Hope 1861 ; Davidson, 
Trotter ; ridge above Bagcswar 6000', MacLeod 1893. 

DiSTBiB.— Asia : N. Ind. (Him.), Nepil, Wallich Sikkim ; Assam—Khasia 3-7000', 
“ somewhat rare." Malay Peuins. and Isles. China— Yunnan, Belavay 1886. 

Lowest pair of piunae deflexed. Stipes and rhachises not always pink : 
sometimes pale-yellow or straw-coloured. Grows in wet ground telow springs, 
or by the sides of streams—the fronds bending over the water, and attains a large 
size, 10 ft. long, including the long stipes-if my memory serves me rightly as 
to Naini Tal specimens. A Chamba specimen has pinna; 13* in. 1. by 1* br. 
It grows 8 ft. high in Mussooree. 

2. P. auriculatum, Wall. ; Syn. Fil. 306 ; C. R. 543. Phegoptens 

auriculala. Wall, (under Pohjpodium), Bedd. H. B. 290. 

PUNJAB : Chamba State- McDoncll; Simla Beg— Edgeworth; near Koti 6000, 
Gamble 1878 ; Sdmal Yy. (below Simla) 4500', Blanford : “ very rare in the^neigh¬ 
bourhood of Simla. I have met with it but once " ; Simla-severnl etations, 57-6000 , 


Bliss 1890-91 and 92. 

K -W P. : D. D. Diet. —Mussooree, King, in Herb. Hort. Sahar ; B. Garh. 4-5000, 
Duthie 1886 ; ATumuun-Naini MI, Hope 1861 ; Goriganga Vy. 6500^ MacLeod 
1893, pinnas very narrow: « grows almost in beds of streams, in dense shade. 
"^DiSTBiB.— Asia : N. Ind. (Him* Nepil, 1MIM 
5-8000': “ plentiful about Darjeeling” : Assam—Khasia 5000, oo \ 
son. Java : fide Clarke. China- Yunnan, Mengtze 6000', Henry. 
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A specimen collected by Mr. Bliss at Simla is 16 in. br. with pionm 1 £ in. 
wide, If in. nearest rhachis, veinlets 12—14 of aside, npto 17 in lowest 
segments, forked in lowest, and occasionally so in next above. In this species 
the sori are considerably nearer the costa than the edge. 

3. P. PkegOpteriS, L. ; Syn. Fil. 308 ; C. B. 544. Pheyopteris vul¬ 
garity Mett., Bedd. H. B. 290. 

Traxb-Xkd. States : Dir. —Mirga 9500', Surg.-I.t. S. A. Harriss, 1895. 

Kashmir : —Tajwas N5la, 11-12,000', Levinge 1872-75 ; Dr. Aitchison 86-10,000'; 
Sarpat 10,000', MacLeod ; Gulmarg 8-9000', Duthie. 

Punjab : Chamba —Pangi 8000', McDonell 1882 ; Upper Chenib Vy. 8000' (in 
Kashmir ? ), Baden Powell 1879 ; “Chamba" J. Marten ; Pa'ngi— Sdnch Vy. 8600% 
Harsukh (Sahar. Herb. collr.) 1899 ; Lahaul , Dr. G..Watt. 

N.-W. P. : T . GarhxcaI —Banga Pdui 10,000', and Kidarkanta 10-11,000', Dutbie 
1879 ; Kuutaun —between Milain and Rilkot 10,000', MacLeod 1893. 

Distrib.— Amur. : Greenland to Alaska, Labrador, Newfoundland, and Canada ; 
U. S. : New England to Virginia and westward ; Europe : Iceland, Scandinavia and 
British Isles to Spain, N. Italy and Greece, and intervening regions; Caucasus. Asia : 

N. Ind. (Him.). Sikkim Sundukphu 11,600' Levinge. Siberia, Mandschuria, Kamsl 
ebatka, and Japan. 


1 4 * p - distans, Don ; Syn. FU. 308 ; C. R. 544. Phegopteris distant, 
Don (under Polt/podium\> Bedd. H. B. 292. 

Kashmir : f 

Punjab :— Cl iamb a 1 Simla Region ? 

N.-W.P. : D. D . Ditt. Jauosar, ChakrSta 7000', Gamble No. 22,826, 1891- 
Xumaun, near suspension bridge on old road to Alraora, Hope 18G1. 

Distrib^—^ 4,ia : N. Ind. (Him.), Nepal, Wallich; Sikkim, C. B. Clarhe : typical - 
Assam Kbasia, Simon. Malay Peninsula. Java. China. ' ’ 

Asboth Clarke and Beddome eay, P. distant has tufted stipes, and-as in all 
Gamble s specimens from Sikkim and Chittagong-IG sheets-which am com¬ 
plete, the caudex is erect with tufted stipes, and as thus is the character of some 
thirty specimens m the Calcutta Herbarium, I have separated th« m * 
specimens from N,W. India, hitherto called * diltoTZt JuL 7 
widely creeping and branching rhizome, and I give them’ as a naw speo'eS— 

I u v T M ’ bel0W ' 1 am dtmbtful aboufc tho K «shmir specimens which 
1 have not seen except Trotter’s whiVb miens wmch 

^ the Mi,fc 
Generally speaking, P. distant seems to be a smaller 

z°z th ;, f r s 
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14 inches broad. The stipes are very erect, closely set, and densely scaly for 
some way up. The pinnae arc cut down ;{ or 4/5ths to the rhachis*, and the 
segments are entire, or very slightly crenate at the apex. Don’s description in 
the Prod. FI. Nepal is :— 

“ P- ditto ns, frOnde lanceolata—pinnata : primus distantibus suboppositis 
lanceolatis acuminatis altepinnatitidis pilosiusculis ; segmentes oblongis apice 
rotundatis ; imis inciso-serratis ; superioribus repandis, stipite rhacbique 
semi-territibus villosLs, soris remotis biscrialis. 

“ Hab. in Nepaiia* alpibus, Wallich. Frons bi—v. tripedalis. Rhachis 
purpurascens.” 

There is no allusion to a rhizome in the above. Mr. Duthie once kindly noted 
down for me the localities and collector’s names of the (Indian ?) specimens 
named P. distant in the Calcutta Herbarium ; and I grouped them in five forms, 
thus :—(1) Typical form , from Simla, Gamble ; Sikkim, Khasia, and Nilgiris ; 
(2) var. minor , C. B. Clarke, from Sikkim ; (3) far. glabrata, C. B. Clarice, 
Kumaun, R. Blinkwortb , without rhizome, named P. brunneum Wall, on 
original ticket : margins of segments almost entire; (4) var. paludosum, from 
Laban 1, Khasia, Nilgiris Gamble , and Ceylon,—rhizome erect, stipes tufted ; and 
(5) var. adnata (sp.) Wall., from Dharmsala Edgeworth, Chamba C. B. Clarke, 
Girhwal 8000' Blanford, Nepal, Nilgiris Beddome, Ceylon Thwait.es. Mr. 
Duthie noted that there were no type specimens of Don or Wallicb, except a 
doubtful one of each ; and that tne specimen ascribed to Don looked very 
different from the rest of var. adnata, the margins of the segments being 


almost entire. 

5 , p. late-repens, n. sp., (Trotter MS.) Hope Plate XIV. (see Vol. XII., 

p. 628). 

Add.— for Jannsar hab —Molta Range HOC O', Duthie 1896 ; B. Garh. 
Mrs. Fisher : pinnules entire, only toothed at points : no stipes present. 
Kumaun : Inayat, nat. collr. Sahar. Herbarium, No. 25,088, 8-1890. 

P. Dryopteris, L., including P. Robertianum Hoffm.; Syn. FiL 309; 
C. R. 545. Phey op ter is Dryopteris, Linu. (under Polypodium), Bsdd. 

H.B. 293. 

AFOHan- : Kurram Vy., Aitch. 1879 ; Peiwds Kotal, Collett 1879. 

Tkans-Ind. States : 2?<ira « Z -Mir ga 7500', Gatacre 1895 ; Chitral, 3. E. 

Youngbusband 1891. 10i . 

Kashmir ; 7-13,000', frequent; .Gilgit-Toltion Indus, EOOO' lVmterbottom 1847 

Punjab : Hazara Dist.-KagAn Vy., Inayat (Sahar Herb collr.) 4896 (P^ab y 

P. Robertianvmy, Cluzv.ba State 7-8000', McDonell, J. Marten, 1683 to 1899 , 

Kannra Vy- Z»u<. 8000', Harsukh (Sahar. Herb. collr.) 1899. „ 

N _W. p : T. SaM-aw'. Vy, 8-11,000' D„.hl. , B. ffari-Domb.U., G.db 

900r, Duthie; Kumaun 10-13,000', Duthie, Trcttcr, MacLeo '. 
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DlSTniB.— Amer. : Greenland and Sitka to Rocky Mts., Canada and Newfound¬ 
land ; U.S. : N. B. States to Virginia, and westward to Oregon and Alaska. Europe Z 
Widely distributed, from the extreme north to Italy and south of Spain. Atria : 
Seberia and Kamschalka. China—Peking Mts. 6000', Hancock z “ ve»*y rare"; 
Mukden—Kirin, James. 

I have marked some of the specimen enumerated above P. Dryopitris, and 
others P. Robertuinum, but there are others I am not sure about. I think the 
difference between the two plants is not so great as it is in Great Britain. 
I agree with Mr. Clarke that if P. Rabertianum is distinct it grows in the 
N.-W. Himalaya. 

7. P. omatum, Wall. Cat. S27: C. R. 545. Phegopteris arnata , Wall, 
tender Poly podium), Bedd. P. S. L, t. 171, H. B. 2U4. 

N.-W. P. :— K%maun z Jide Clarke in 4 Review.' 

Distbib. Asia : N. Ind. (Hi id.), Sikkim and Bhot&n, in tropical valleys 0-2000', 
common ; Bengal—Chittagong Hills 600', 8. Ind.-Carcoor Gh*ts, Malabar, and else¬ 
where along the Western Ghats, bnt not common —dt Beddome. Ceylon. Malaya. 
N. Australia. Polynesia. 

I enter this species oq Mr. Clarke’s authority, but I do not think it can be 

common in Kuraaun, as he seems to say, for none of my correspondents seem 

to have found it there. I have not myself oollected in the low-lying valleys of 

Kumaun, except in that of tho Gola, from about 2000' upwards, and I did not 
see it there. 


8. P. punotatum. Thnnb. ; Syn. Fil. 812 . P. rugosulum, Labill., 

C. B. 546. Phegopteria punctata Thunb. (under Pol,/podium), Bedd. H. B 2U5 

A 1 “° DOnell ‘ J - M ° rtCa 1 ^“““-Trotter, in List ; Siv.la Peg. \ 

R * RanL° 7, K g f°TT J ; 8een ’ frCShIy 8 “ b ° rCd » Hope, 1886—said to be from 
Rifle Range, E of Jako Mt. 6-7000' : not in Blanford’s List and not go, by Bli«. 

• "■ Jauosar, Lakhwa 8-4000', Gammie ; Chatra 6000' Gam 

blc ; T torn. 4-5000', Hcrachei, Mackinnons Hope, Dnthie ; Ku,„al n [ y 
S. and W, 5-7000', Dnthie, Trotter, MacLeod. 846 * 

Distbib. Amer. : Colombia to Chili. Aita • N. Ind w , .. 

Sikkim and Bhotan; Assam—Miskmi Griffith Khasia T lobb Tfc! , Pa I Vall,eh • 
alt. lOOO'-fiOOO'. 8. Ind., common on W Mts ft ^ih w n 

Subgenus Go.viopteris, Presl , 

9 . P. urophyllum, Wall. On. 290; Sjn. Fa. S 14 ; C E 54, 
Sir '"° PhyUUm - Polypodium), Bedd. H. B.274 and 

N. W. p. ; Gchwal and A'.na... M , CUrle fa , , 

****•■■ AuXuaTL“Cr " . d» 
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I liave not seen the specimens from the west of Nepal on which £)arke fonnds, 
.ior auy others from N.-W. India. 

n 10. P. proliferum, P'tsl.; Syn. Fil. 315. P.prdiferum (Roxb.) Wall. 
Oat. 312, (J. It. 548. Gomopbrit prolifera Roxb., Bedd. H. B. 2%. Ueniic 
turn proliferum {Sto.) Hook 2nd Cent. 

Kashmir : 3000'; Trotter in List. 

Punjab : Chamha —McDouell in List; near JDalbousie 8000', Trotter, Kangra 
Valley Diet . 2-3000', Trotter, 

P. : D. D . List .— Very common in the Diin, on banks of streams and 
canals, up to perhaps 3000'; T. Garh. 1600', Hope,* 000' Mackinnons ; Soharanpur 
Ditt> —Koorkee, Lt. Sedgwick, E.E. ; Kumaun —The Bhabar 1000', S. and W.; Gonai, 
Davidson, above Katgodam — below 2000', Hope ;• Gorakhpur But .— Sirna Tal, on 
bauks of Kuhn) R : had been submerged lift, by a flocd, A. Campbell ; Moradabad, 
T. T. 1344 , North Oudh Forests, R. Thompson. 

Dirtbib.— Asia : N. Ind.—eastward in the plains, and westward along the foot 
of the bills up to 3000'; Chutia Nagpur, Rev. A. Campbell ; Central Prove., Hoshanj,- 
abad Disl., Duthie ; The Concan, Law . S. Ind. ; Ceylon—Trincomalee, Wight ; 
Burma—Mergui. Malaya 8. China* Philippines. N. Caledonia. N. Australia. 8. 
Australia—Queensland. New Guinea. Afrt Angola. Zambesi Land. Bhire—near 
Blantyre; E. Txop. Africa. Mauritius. 8. Africa. 

As 1 find none of the published descriptions of this species sufficient. I 
venture the following, which is founded on long observation of growing 
plants : — 

Rhizome stout, slowly creeping and branching. Fronde springing some¬ 
times in tufts, procumbent, or climbing among bushes and in hedge¬ 
rows : sometimes of definite length, broad, spreading, and sterile* but 
one or more fronds of a tuft having a leading prolonged rbachis 
which throws off branches from buds at the axils of the piunae 
3-6 inohes apart, up to 6 branches per bud, and, if trailing on the 
ground, becomes an epigeous rhizome, throwing out roots ts well 
as branches from the axils, but ultimately diminishes in width and 
becomes flagelliform : the side branches fertile, and often prolonged, 
sending out one or more branches from each bud as does the main 
rhachis : the mam flagelliform rbachis often fertile to the apex. 
{Quoad ultra — vide auctoree). 

Same of my observations were made on plants naturalised in my garden 
in Dehra (N.-W. P.), transplants from a closely adjoining natural 
station. Given moisture and other favourable circumstances, tins 
Species is cajmble of groat development : I believe 1 -tend s oota 
sometimes become leaders. Beddomo is certainly wrong m saying 
that the elongated and flagelliform fronds arc “ nou-£Ccdiug, us 
specimens in my collection show'. 



TUE FERNS OF NORTH-WESTERN INDIA 


259 


-7 II. P. lineatum, Colebr. inWall. Cat. 300 - Syn. Fil. 310; C. R. 
648. NepJtrodium costatum, Wall. (under Polypoilum), Bedd. H. B. 270 and 
Suppt. 78. 

Kabhmib: Tawi Vy.4COOV Leninge 1876.; Trotter, in MS. List: Jhelam Vy 
“S5lh Milestone,” MacLeod 1891. 

Ptojab : OlamJa dta^-McDoneli 10 List; Chnmba 6000', Blanford, Tmtter ; 
Simla Reg. —Simla.6600', Bates, Gamble, Bliss ; Sirmur_T. T. 

N.-W. P. ; "ST. W. I.'V very red. Falconer; D. D. Dist.—M ubboot** « i;0000 
by streams and in svrampy ground, not uncommon, Herb. Dal ze l, King, M^ckinnons, 

I uthie, Hope; 7. tfarft-Mackionons, Dnthie 4-6000'; B. Garb.— Mrs. Fish-r; 

Walhch ; Pburka and Bagesar 3500', S. and W. 1848, Col. Davidson 13', 5- 

SeM891 ^ <7 - fi °° 0VH °P« 1890 ^ onl y 8li ^tly red) ; near Bagesar 3000', 

1827; Assam—Mishi; Griffith, 

Mt Omel ? 6° n ‘ r™*' Chlna<JentT -* ^ang, Benry , 

A very different looking plant from the next, and much more elegant; The 
’ Ta P '° g ’ ” e ' Cr er<iCt - B/ ‘ he tiil> ot rann ‘ n C "atcr it groan. 

Sr i w 80 “• and fr ° nd 57 ^ '•> “” d 1 °«*ra larger. 

tto i tfT 8 “" fr ° nda '‘ 3 ft ' ’° ng ' With ° nt Eti P e - As “ of^n 

SLT Th f a 0reepi “ g rhiZOme ’ m “* ^O” 118 “0 sterile, but 

othemw, the same as the fertile fronds. I have never seen an, trace of 

involucre on even very young fronds gathered !h N.-W. India. Beddorne snva 

specimens from Dr. Stuart, Garhvil, have the involnore very dutinct Clarke 

hair. IC ~ *** ““ »«« tori have many 

Tho etipea, rhachisea and veins are often quite red. The number of vein 
nms up to 10 pairs, the excurrent venule being often free 
supplement, says the rhizome is sometimes creepU ^ 

»tiS“ a7a ~Zt™^ 

p ; mu ltilineatum, Wall..; Syn. Fil. 816 • n r K a 7 a- , 
dtum nmdmemenu, Bedd. H. B. 275, F. B. I., t 281 ’ * * ^ 

MRi ° r Sa *° : ^Trottlr in printed Lirt 

Ramgarh BoadSOOO' *.2," T 860t, '> Hope M80-87-89 , 
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Distrib. Asia : N. Ind. (Him.), Sikkim and Bhotin ; Bengal : Chittagong and 
plain westward, and ascending the Himalaya to 4-6000', ParasnSth Mt. Be e. A. 
Campbell ; Assam— Wallich 1829 ; all over the Province ; Nambnr Forest, JUunn. S. 
Ind. : Golconda Hills, west of Vizagapatam, 2-3000', “ involucre distinct” ; noton 
Western Mts., Beddome in H. B. Burma : “ very common near Moulmein, involu¬ 
cre distinct*’, Beddome. Fiji Isles, Seeman ? 

Under P. lineatum , Baker remarks—“ Seems not distinct from the next, 
but see my remark above as to the contrast between the two. The present plant 
is more coriaceous, and very dry-looking, with veins very prominent and dis¬ 
tinct : the fronds are generally broader and shorter, and have fewer pinnse than 
P. lineatu>~i has,—4-15 pairs in Gamble’s and my specimens ; whereas in our P. 
lineatum the number varies from 8 to 30 pairs, only 3 specimens having less 
than 16 pairs. A specimen I have, from Parasnath Mt. in Bengal, is 7'-6i" 
high from the rhizome, of which total the stipe is 44$- inches, and the frond 
46. It has only 14 pairs of pinnae : the lowest are 10 in. 1., the next pair 12", 
and above tliat there are several about 18 in. The width of the broadest is 
barely above li in. The pinnae of P. muUilineatum are much the broader, and 
the number of pairs of veins runs up to 23 and even 25. Trotter's plant 
from Kumaun has the narrowest pinnae of any I have seen—£ in., but it 
nevertheless has 16 pairs of veins. My Kumann specimens were growing in 
a swampy slope in forest: very few fronds were fertile. As Beddome added 
in his supplement, the rhizome is^creeping : the stipes are distinct. 

Blanford, in his published List, gives Simla as a habitat, saying :—“ 4 The 
Glen’ and some other wooded ravines below 6000'. The pinnae are narrow.” 
I think this must be P. lineatum Colebr. His specimen of P. lineatum from 
Chattiba is marked by him P. muUilineatum , and yet has the narrowest pionae 
of any lineatum, I have seen, with only 6-7 pairs of veins. • Trotter, says 
ho collected P. muUilineatum in Chamba and Simla; and if he is right os to 
Major Sage’s specimen from Kashmir this is probable enough; but the evidence 
I have seems insufficient. 

I have never seen the slightest trace of involucre in this fern, as growing in 
N.-W. India; but I detected some in. Gamble’s specimens from the Palkonda 
Hills in the Vizagapatam District, 2600 , and the Bumpa Hills, 2000', in the 
Godavery District, Madras Presidency. The Bnmpa Hills plant has pinna; cot 
down about £ of the half width (fr in terminal pinnse), segments wider than 
in other P. multilinuUum, -and not more than 18 pairs of veins, which curve 
upwards; and the sori are a distance from the oosta instead of near it; 
they are much nearer the ex^urrent vein let. These Madras specimens may be 
the same as the Moulmein plant, which I have not seen; and I stispect 
Beddome may be right in setting up N. moulmeinense, but wrong in upsetting 
P. muUilineatum. In his supplement of 1892 ho says that fronds of N. moul- 
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nieinense lately received in a very young state show ciliated involucres on 
almost all the sori ; and that Mr. M a n n’s specimens from the Nambur Forest, 
Assam, have the pinnae 2± inches broad. 1§ in* is, I think, the broadest I 
have of P. mvltilineatum . 

Subgenus Eupolypodittm. 

IS. P. subfalcatum, Bl. ; Syn. FiJ. 328 ; C. R. 449, Bedd. H.B. 314. 

N.-W. P. — B. Oarh Mackinnons 1833 ; Kumaun — Kalimundi 8300', S. and W., 
No. 19 ; P. part of Wall. 310 ; named P. subfalcatum by Sir W. J. Hooker. Above Gini 
6-7000', near 6osa 9-10,000', Duthie 1884. North India, Edgeworth, fids Hooker. 

DI6TRIB.— Asia : N. Ind. (Him.) Nepal, Wallich , Cenflra 1 Nep&l, J. Scully 1S80. 

Sikkim and Bhotin, common 5 Astam—Khaaia 4-6000', frequent. S. Jfad._Nilgiris 

and An a man ays 4-5000'. Ceylon—Centr. Prov. Malay Penins. 3-4000', and Isles. 
Philippines, Cuming ; Borneo ; Moluccas—Batjan led.; New Guinea, Bcccariect. 

Subgenus GoxiophIaEBium, Bl. 

14. P. amoenum, Wall. ; Syn. Fil. 341 ; C. R. 550. Goniophiebium 
amamum, Wall, (under Polypodium), Bedd. H. B. 317. 


Punjab : CAamba , McDonell ; 6^8000', J. Marten 1697 ; Kangra Vy. Diet. 8000'- 
Kullu 6-8U00', Trotter, Coventry ; Simla Reg .—Simla and neighbourhood, and east¬ 
ward along Thibet Road to Bisahir, 6-9600', T. T., Edgeworth, Bates, Hope, Gamble 
Blanf, Trotter, Bliss, Lace j Si rmur, T. T. * 

N.-W. P. : D. D. DUt -Jaunsar, Dakera 36U0', O.G. Rogers, Harianta 8600’, Gamble 

1898 ; Mnssooree— •* The Park' Hope ; Landonr—Seal’s Hill 7000', Hope ; T. Gark. Nig 
Tiba Mt. 9000', Mackinnons ; Ganges Vy. 7-8000', Duthie, Datnni 7000' Gamble ; 
“Garhw£l," Grirnth 1845 ; B. Gark., Mrs. Fisher ; K-umau n—Kathi 7600', Jagesar 
6000*, S. Ic W. , near Nairn T&l 6600' Hope ; above Ramgarh 7000', Trotter • K£la 
Mnni Ridge 9600', MacLeod. 

Distbib.— Asia N. Ind. (Him-) Kapil, WaUiok ; Sikkim and Bhotan ; Assam— 
Khasia Dist. 9-6000', very common ; Manipur <?. Watt. China, Henry, Hancock ■ 
Formosa (doubted by Clarke) Tonkin, Balania. 


Mr. Clarke can distinguish this fern from some laige specimens of P. laehnopvs 
Wall. (No. 15 below) only by the scales (on rhizome ? ) not being hair-pointed • 
he says there is no difference between the two, and he has P. lachnopus exceed¬ 
ingly large. One does not need to look at the scales to distinguish between the 
two species. P. amamum has a broadly lanceolate frond—twice to thrice 
rarely more-as long as it is broad : P. lathnom* is Ene^lanoeolaie, commonly 
six to seven times as long as broad, and .areiy is the hrcadth so much as 
one-fifth of the length : 15in. 1. by 2in. broad are common dimensions, and I 
have a frond 21 in. by 8 in. The number of pinnsa (or lobes) in the two 
spedes is considerably different : in amamum it is sometimes less than 20 gene 

UL 2 ™ 0 ’ Tely r‘ r T cMng 26 ‘ 10 \ in »"»«* h 'Sly 

Mow 30, and frequently reaches 45 or morel In amamum the oostm of the 
segment, are from i in. to H in. apart, and the segments gradnaily taper from 
s .broad base, to a generally eery fine point ; in lachuopua tire coata are generally 
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about 3/8 to 7/16 in. apart, rarely i in. or over, and the segments snddenly taper 
at about two-thirds of their length. The fronds of lachnopus are much weaker 
and thinner than those of ameenum, and they hang perpendicularly from the 
trees they grow on. I have' rarely 6een P. lachnopus on rocks. P. ameznum 
generally, I think, grows on rocks, or in soil on rocky slopes, sc me times stand¬ 
ing upright ; but in Mussooree I have seen it on trees. When in a youDg state 
the floods are very pubescent, and always there are numerous small chaffy 
scales on and near the rhachis on the under side. The fronds of P. lachnopus 
are all but naked. 


15. P. lachnopus, Wall.; Syn. Fil. 342 ; C. R. 551. Goniophlehimn 
lachnopus. Wall., Bedd. H. B. 319. 


^ Kashmir : fide. Clarke, in ‘ Review.' 

ruNJAB : Kullu 6-7000', Trotter in printed List ; Simla Region— Simla, Edgeworth 
6-5500', Gamble, Blanford, Trotter, <c not very common n ; Masbobra, Bli68. 

N.-W. P. : D. D. Diet. —in the Ddn : Nalota Kb ala 2600', Hope ; Mussooree 66 - 
6500', in many places, on trees, Duthie, Mackinnons, Hope ; T. Oarh.— Jumna Yy. 
6-7000', Duthie, Sahlra Vy. 6000', Gamble; Kumaun —R. Bl. ; Mohargiri 6600', 
8. and W. 1848 ; Hawalb&gh ; Naini Til, S. and W., Hope, Davidson ; near Askot 
4-5000', Duthie ; Nalena Yy. 47-6000', on rocks, Hope; Sarju Vy., Bansi 6600' 
Trotter ; Goriganga Vy. 8600', K£la Muni Ridge 8500', MacLeod. 

Dibtrib.— Aria : N. B. Ind. (Him.) Nepil ; Wallich 1821 ; Sikkim and BhotAn; 
Assam—Khasia Dist. 3-6000', 11 very common,** Clarke ; N. Manipur 5500', Clarke. 

See my remarks under P. amosnum , Wall., No. 14, above. Occasionally, when 
growing in an exposed dry situation I suppose, this fern is very small and wiry : 
Duohie’s example from the Jumna Valley has fronds only fxlj" 1. including 
stipes. MacLeod’s, from the Kala Muni Ridge, Kumaun, is from 6 to 11 in. 
including stipes. I watched this fern at Mussooree for a number of years, and 
I believed it was spreading there. It is a striking object, hanging from the 
large oak trees in the forest, on the north side of the ridge, up to 6500' alt., and 
I could easily distinguish it from P. microrhizoma , Clarke (which is much more 
common) at some distance. The elevation—“ up to 11,000' ” given in the. 
Synopsis, seems much too high, and Clarke’s higher limit, 6000', is too low ; 
but Beddome has cut that down to 3000', on what authority I know not. 
lilanford says — u Not very common at Simla. Found on trees and rocks in 

shady ravines below 6000'.” ^ 

16 P miororrhizoma, 0. B. Clarke, in Trans. Linn. Soc. f 2d. Ser. Bot., 
Vol. I, 1880, p. 551 (C. R.); Syn. Fil., 2d. Ed, 511. Goniophlebiwn micror- 

rhizomay Clarke, Bedd. H. B, 322. 


Kashmir.— fide Clarke ; Trotter in Lists. 

1 PUNJAB : Chamba —Me Done] 1 in List; J. Marten 5-7000'. 1897 ; Mand, Stole 

6000', Trotter; Kangra Vyl DUt. Dalhouaie, Clarke ; KfMu ^^^^^common on 
Beg.— Simla, and eastward along ridge to Mati&na 0-1*000 . 7 

rocks *ud trees from 0500' to 85C0'" CBlanford in List). 
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y _ w p : D 2 ). Di*t .~Musseorue ami Landoiir 6-7500', everywhere, on rooks fled 
, ree s ; JJ, (;,irh Mrs. Fisher ; Aw mo u n— J agesur 6l)G0', S. and W.j Nairn Til : Kali 
Vy. 9-10,000', Duthie ; Goriganga Valley 7000’, MacLeod. 

Distiub.— Alia : N. Ind. (.Him.) Sikkim and Bhotan ; Assam—Jakpho Mt. 
9II0O', Claris : China— Vnnnan, Belacay, Henry. 

Besides the difference in the scales of rhizome between this species and 
P. Uichnopus, distinguishing characters of microrr/iizoma not mentioned by 
Mr. Clarke are— the brown stipes, and darker brown rhachis ; the broader, 
shorter, and rather stouter frond ; pinnae much fewer—generally only 15-25 
pairs—and broader ; and sori often oblong or oval. At Mussoorcc this fern 
grows to a higher level thau P. lackr.opus. The rhizome does not strike me as 
being very small. 

l/* 17 . P. argutum, Wall. ; Syn. Fil. 511 ; O. R. 551. Gcniophlebium 
aruidum. Wall, (under Polypodium), Bedd. H. B. 323. 


■R N.-W. P. : D. D. Diet.— Mussooreo 0600', Hope 1885 ; T. Garh.—H&z Tiba Mt. 8000' 
Mackinnons 8000' ; B. Garh. 6-7000', Duthie 1885, Mrs. Fisher ; Kuntaun, R. Bl. ; 
Jtinhar, on trees, 7000', S. and W. 1848, and Major Madden ; Naini T&l 6-8000', on 
trees, Hope 1861, Davidson 1875 ; between Gini and Munsbiari 7-8000', above Gini 
6-7000*, and Oori Vj. 7-8000’, Duthie 1S84 ; above Lonarkhet 7600', Trotter 1891 ; 
Kiiuti and K61n Muni Ridge 7-10,000', MacLeod ISOS. 

DlSTBin.—: N. tad. (Bim.) Nepal, Wallieh 1629; Sikkim and Bhotan, 
4-9000', very common ; Assam—Kbasia. 


Mr. Clarke give9—“ Himalaya, from K.tshmir to Bhot&n, very common ” as 
habitats. for this species, but I cannot find any specimens from the westward 
of Teliri Garhwal in the N.-W. Provinces, nor did Mr. Trotter ; and Mr. 
Rlanford is silcut as to the Simla Region. The Jaunsar Tract of the Delira 
Dun District also seems a blank. 

My plant from Mussooree is from the only known station ip, or within, two 
days’ journey of that place ; it must be 10 or 15 miles from Nag Tiba Mt. in 
a straight line across the deep valley of the Aglar River. I found the fern in 
Mussooree on one branch of one Rhododendron {arboreum) tree only, and left 
most of the rhizome and fronds on it, and it was still there in 1805, but did not 
appear to have spread to other trees. P. argxdum was pretty common in 
Naini T61 in 18G1, on the Sher-ka-danda side of the Lake, high up. 

Submenus Niphobolus, Auct. 

19. p. adnasoena, Sw. ; Syn. Fil. 349,* O. R. 562. Niphobolus 
adnascens, Sw. (ondor Polypodium), Bedd; H. B. 324. 

N.-W. P. : B. G*rh. 3-4000*, P. W. Hackinuon 1881; Xuvtaun —BatngangaR. 8600 
8. and W.j 4-5000'and 3-4000*. Duthie 1884 ; Sarja Vy. 8600*. Trotter 1891 j -Gori¬ 
ganga Valley and elaowhere," 6-6000', MacLeod 1898. 

DiBTKiB.— Asia : “ Throughout N. India in mol it climates," ClarU. Himalaya—up 
to 5000' and even 8000' : “ extending over the plains to Calcutta and the sen-face of 
the ooonderbuu" j As»am-Kachar, Mishmi Griffith, Manipur, Watt. 8. Ind. Burma- 
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Mergui, Griffith, Andaman Islands. Ceylon. Malaya. Tonkin. China—Ynnnan. Cbosan 
Fiji. Ne« Hebrides, Aneiteum N. Australia-Cape York. Afy. : Cataerun Mts. 
Eritrea, G. Scbweinfurth, 1896 ? Mascaren Isles. 

Now to N -W. India ; and there not found westward of the Ganges. 

20 . P. stigmosum. Sw.; Syn. JFiL 350 ; C. R. 553. Niphobolus 
stiymosw Sw., Bedd. H. B. 328. 

N.-W. P.: T. Garhicol —-1000', Mackinnans 1878 ; below Lalori 8-4000', Dutbiel881 j 
Kumaun. Sarju Vy.-Gangolt Hat 3000', Major Madden ; K$li Vy. 2-3000', Duthie 
1884 ; Gola \ alley 2300', Hope 1800 ; Sarju Vy.—Bageswar, T. T., 3000' 6. and W. r 
Trotter 1891; Sarju and Goriganga Valleys 3-R000', MacLeod 1893. 

Distrib. Asia l N. Ind. (Him.) Sikkim and Bhotan 1-4-5000', Assam—Khasia 
2-3000' very common ; \V. Manipur 3500', Clarke ; Bengal—Chutia Nagpur, Parasn^th 
Mt. 2500', Clarke. S. Ind.—Golconda Mts. Burma—Tenasscrlm. Sumatra, Hancock. 
China—Yunnan, Henry , Hancock. 

21. P. flSSUm, Baker; Syn. Fil. 351 ; C. R. 554. Niphobolus /issue, 
Bl., Bedd. H. B. 330. 

Kashmir l fide Clarke in 4 Review’, and Trotter in Lists. 

Punjab : Chamha —Ravi Vy. 6000', McDonell ; 5500', J. Marten 1897 ; Kvllu — 
Upper Bias Vy. 5-6000', Trotter ; Simla Iteg.j Blanford : 44 rare, and found only aC 

levels below 5500''* ; below Simla 5500', Hope ; Simla— 44 The Glen” and road to it, 
Jaru-ka—N£l, Bliss 1890-93. 

N.-VV. P. : D. D. Diet. —Jaunsar, Duthie 1879, Lok&r, Gamble ; ,l Jaunsar," C. G. 
Rogers ; Molta Forest, 5000', Gamble ; T. Garh t 6-8000', Gamble, Mackinnons ; 
If. Garh 9 Mrs. Fisher ; Kumaun — near Bagesar 3000', Vy. of Sarju 8500', native 
collector, in Herb. Hort. Sabaranpur ; Gola Vy. 23-4000', very abundant, on rocks 
and trees, Hope ; Naini Tul and elsewhere 5-6500', Hope, Duthie ; near Almora 6000' 
MacLeod. 

Distrib.— Asia : N. Ind. (Him.) eastward to Bhotan, very common ; Assam— 
Khasia 10 n 0'-5000', very common ; Manipur, Watt. S. Ind,—W. Mts. 3-8000', 
Burma—The Sh&n Hills, Collett ; Ceylon—C. Prov. Malay Peoins. Java. Philip* 
pines. China. Afr . : E. Trop. Zambesi Highlands. Madagascar. 

22. P. flOCGUlOSUm, Don ; Syn. Fil. 351 ; C. R. 554. Niphobolus 
flocciOosus , Don, Bedd. H. B. 331. 

Punjab : Kanyra Vy. Dharmsala G000', Trotter 1887; Simla—Edgcw., and 

Madden, fide Sir J. W. Hook. 

N.-NV. P. S D. D. Diet .—from 2000' to 5000' : common from south of Debra, in 
Djhra, northward to Rajpur, and to above Jhari Pani on road to Mussooree, on trees ; 
Kumaun —3000'-6000', very common. 

Distrib .—Asia : N. Ind. CHim.) Sikkim and Bhotan, rare; Assam—Khasia, up to 
4000', and Sylhot Plain. 

The description of the shape of the frond in the 'Synopsis’ “narrowed 
very gradually to both ends ”—is wrong, and subsequent writers have not put 
it right. Clarke sayt*—“ Suddenly or gradually narrowed at base,” and Bed- 
jome— 4< lanceolate, finely acuminate, sub-sinuate, moderately attenuated and 
decurrent, or broad and unequally hastate at the base.” The frond is never 
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gradually narrowed to both ends—so far as I can see. It is gradually narrowed 
to the apex, but always more or less suddenly to the base. Only occasionally 
it seems to be narrowed to the base equally on both sides ; but that sometimes 
is because one side has been folded up in pressing, or when the shoulders are 
narrower than usual, I should describe the frond as—lanceolate acuminate, one 
half ending at the base before the other, both halves decurrent on the stipes. 
It is as if two longitudinal halves of lance heads, of unequal length, were 
joined together so that the points coincided. The shorter side is sometimes 
more suddenly narrowed than the other. In the same plant some of the fronds 
will have the shorter half of the lance head on one side, and others on the 
other—according as, I think, they have sprung from one or other side of the 
rhizome. Specimens with fronds narrowed at both ends are probably P . fissutn, 
which have got mixed. The latter-mentioned species has sometimes rather 
broad fronds, and it too sometimes narrows below rather unequally ; but it baa 
hardly any stipes, whereas P. flocculosum has a stipe of one-third or more the 
length of the frond. 

P. flocculosum is very common in Debra, and along the road and canal 
avenues up to Rajpur at the foot of the Himalaya, alt. 2100-3000', chiefly 
on Mango trees, which have rough bark ; but since 1 first observed it in 
1379-80 it seems to have spread also to Toon trees ( Cedrda toona) ), the bark e f 
whioh is much smoother. Above Rajpur, up to about 5000', it grows in the 
forest on various kinds of trees, Bauhinia and others. It is also very abundant 
in the forest in the Gola Valley, below Nairn TA1, up to 5000' or higher, on 
rooks as well as on trees. This plant does not shed its fronds annually : they 
are persistent for a time, shrivelling np at the close of the rains, or during a 
prolonged break in them, and uncurliug and appearing quite fresh after a good 
fall of rain in the dry season, or at the setting in of the next season's rains— 
quite hygroscopic in fact. This may be a character of all tho species of Nipho- 
bolus, as it is of certain species of some other genera and subgenera—see 
Asplemum exiguum above, and Polypodium {PhymJ) lineare below. Plants of 
Pflotovlosvm may be taken from a tree in the cold, or dry hot, season, soaked 
in water till they uncurl, and be then made good specimens of, though of course 
without young frond*. Mr. Trotter took some plants from Dehra to Rawal¬ 
pindi, and so treated them, and laid them into his herbarium. The rhizome 
ia slow growing and never found of any considerable length, and it throws up 

only a few fronds each year, in a tuft. The fronds probably live on until the 
rhizome dies off at the back end. 


Subgenus Dbynaiua, Berry. 

83. P. propinquum. Wall., Syn. FiL 3G7 : C. R. 55G. 
propuujua. Wall., Bcdd. II. B. 339. 

13 


Drytunria 
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N. W. P.: T. Garh. —in JTeib. Hort. Saharanpur s marked ««Ki dark ant a, 6", on 
ticket : no colie'tor's name. B. Garh —6000', Mackinnons 1881 ; Kinoli Vy., Duthie 
18S5 ; Mrs. Fis'*er ; Kumaun— Ramari 4500', Binsar 7000', S. & W. ; Alaknamla 
Valley, near Jcshiinath, Edge*:.; ilymunda, Davidson 1875 ; Gori Vy. 5-6000', Duthie 
1884 ; Nalena Vy. 47-5000', Hope 1880; near Pitoragarh 6600', Trotter 1891 ; Sarju- 
ganga Vy. and elsewhere 4-7000', MacT cod 1S93. 

Distrib. —Asia : N. Ind. (Him.) Nep&l, Wallich; Sikkim and Bhotiin, u very 
common," Clarke ; Assam—Ivhasia Dist. 2-5U00', very' common, Kohlma 6000', Claris. 
Burma. Malay Penins. Java. China—Scechwdn, on Mt. Omei, Faber ; Yunnan, 
Delavay, Hancock, JIcnry . Afr. : W. Islands. 

24. P. rivale, Mett. JIS3.; Syn. Fil. 367; C. R. 556. Drynaria 
mollis , Bedd. H. B. 341. 

Punjab : Chamba , MacDoncll ; Kullu 8-900', Trotter $ Simla Beg. —Simla and 
eastward to Hattu Mt. 7-9500', on oak trees : locally abundant. 

N.-W, P. : D. D. Diet.— Jannsar, Deoban 9000', Hcrschcl and Duthic's collr. 187P; 
Landour 7100', Hope; Garlnval 8-9000'; Lev., T. Garh.— Nag Tiba Mt. 9000 
Mackinnons ; Jumna and Ganges Valleys 8-10,000'and 5-6000', Duthie ; B. Garh., 
Mrs. Fisher , Kuma uw—Binsar 7000', S. & W.; Naini Tal and near it, Hope, Trotter; 
Goriganga Vy. 8700' # MacLeod 1S93 : 44 Grows in enormous tufts, built up of old 
b terns." 

Distrib.— Asia : Thibet—Soulie, Hobson. N. Ind. (Him.) Chumbi Vy., in Thibet, 
on south slope of Himalaya, King's collector, 1882. China—N. Shen-Si Prov. 
Herd. J. Giraldi (P. Baronii, n. sp., Christy 

The 4 Synopsis 9 gives N.-E. Himalaya as the habitat ; but this seems a mis- 
priut for N.-W. Him., as the Chumbi Station—between Sikkim and BhotAn— 
was not then known. Also, in the “ Synopsis ” it is paid that the venation is 
like that of Ooniophlehium ; but Mr. Clarke says it is that of other Dnjnanas. 
Colonel Bcddome gives an exact description of the fern. 

Subgenus Puymatodks, Presl. 

25. P. lineare, Thumb ; Syn. Fil. 354 ; C. R. 558. Plexitis linearis, 
Thunb. ; Bedd. H. B. 346. 

Kabhmib :— fide Clarke in 4 Review.' 

Ponjab : Hazara Dist.—Kagfin Vy. 14,400', Inayat (collector for Herb. Sahar.) 

1W06 ; Chamba , McDoncll ; Maudi State and Kullu, Troiter in List ; Simla H«<j. 

6-8000', common. § . 

N.-W. P. : D. D. But.— In the Ddn 2-3000', common ; Mussoorcc 56-6500., m many 
places ; T. Garlic- Phcdi 4-5000' Duthie; B. Garh. Mrs. Fisher ; Kumaun 2- 0 , 

common. . . 

Distrib.—A lia : N. Ind. (Him.) Nepal, Winterbottom ; Sikkim and Bbotan F 

Assam—Khaeia Dist. 600'-6030', 44 v e ry common," W. Manipur 3000', Clarke. . n 

—throughout, Beddome • Ceylon. Malayan Penins., and Isles. China. ap 

Afr. : 6. & Centr., with the Islands. 

Blanford says “ This is a fern of comparatively the lower levels. . • 

. . . The fronds are thick and coriaceous, and in dry weather roll up rom 

the margins, and so remain for weeks and mouths, unrolling again, 
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NiphoMus, on the return of wet weather.” I confirm this. The fronds also 
sometimes coil up at the apex. 

26. P. simplex, Sw., Syn. FiL 27. P. Uneare, Thb. 0. P. simplex, Sw., 
Hk. and Bk. Syn. FiL 354. 

p. implex, Sw., Clarke, Joara. Linn. Soc., XXV. 99. Pleopeltis simplex, Sw., 
Bedd. H. B. 847. Polypodium ( Phymaiodes ) simplex, Sw., Blapford, in Journ. 
Asiatic Soo., Bengal, Vol. LVII., Pt. II., No. 4, 1888, PI. xx. 

Punjab : £VU»ita —McDonell, in Liet. Pangi—Satrundi, Harsufeh (collr. from 
Sahar. Herb.) 1899 ; Kangra Vy. DUt.— Edgew. in Herb. Sahar.; Dbarms&la, Trotter ; 
Kullu 6-7000', Trotter ; ilandi State €500% Trotter; Simla Region—Simla 6-8000', 

common. 

N~W. P. : D. D. Diet. —Jannsar—Cbakrfita 7000' ; in the Diin—Kalanga Hill 
33000', Gamble ; Mussoorce and Landour, very common 6-7600'; T. Oarh .—Jumna 
Vy. 10-11,000', Ganges Vy. 10 r 13,000' Dn«hie ; B. Garh. 8000% Dutbie, Mrs. Fisher 
Kfimaun 6600' to 9UOO% S. A.W., Hopo, Dnthie, Davidson, Trotter. MacLeod. 

Distbib.— Asia i N. Ind. CHim.) Sikkim and Bhotdn. China t 

This is a very common fern in the Himalaya, on trees, and it never onght to 
have been mixed up witti P. lineare , for, besides other differences, and entire 
dissimilarity in appearance when growing, the fronds are herbaceous in texture, 
and wither and fall off directly the.rains cease, or before that when a touch of 
cold, dry wind comes from the north. The fronds of P. Uneare are persistent 
for another year at least. Blanford noted this, and said—“ Their texture is 
thin, the venation distinct." The sori when young are completely covered 
and protected by peltate scales, up to 20 in number to a sorus, which fit 
together so closely that to the naked eye they sometimes look like one large 
involucre with, a continuous margin outside the sorus. These scales disappear 
as the sporangia ripen and burst. The sori are occasionally oval or con¬ 
fluent. 

This speoies is still mixed np with P. lineare in the Kew Herbarium. Speci¬ 
mens from the eastward of British India seem to vary a cood deal, and there 
mhy h« among them a new species. 

P. clathratum, 0. B. Clarke in Review 559, t. 72, fig. I ; Baker in 
Ann. Bot, Vol. V., No. XVIII. Pleopellis clathrata, CJurke, Bedd. H. B. 848. 
Poly podium ( Phymaiodes ) dafhratum, C. B. Clarke, Blanford, in Jonm. Asiatic 
Soc., Bengal, Vol. LVII., Pt. U., No. 4, 1888, PI. xa. 

AvaHAW. ; Kurram Vy.—10-11,000' Aitch. 1879-80 j Poiwar KoUl 7909. 
Collett 1879. 

Kashhib : P.r Pmnjil ll-ia.OOtV, o. B. Clarke; GUgit Diet .—NIttar Vy. 10-11,000% 
Duthle. Kftjaag Bango and Kaniri Vy. 9-18,000' Dnthie 1868; Bulge between 
Klshenganga Vya., 9-13,000% MacLeod 1891; Sind Vy.—Sonamaxg 8000% Gammie 
1891. 

Punjab : Haz&ra Diet.—Kagfin Valley, Inayat (collr. Herb. Sahar.) 1897; 
Ckanha —Bavi Vy. 7000% MacDoncll, Pang! 13,60O', J. Marten; Mandi State 7-9000* 


t 


/ 
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Trotter; Knllu 8-9000', Trotter; Simla Peg —Simla 7000', Hope 1871 ; Simla- 

abundant on trees on north side of Jako Mt. 7000'and a little above that level 
and ranges (eastward) up to at least K,000' on Kamalhori and Hattu," Blanford fin’ 
List) ; Hope, Trotter, Bliss. 

P. : D. D. Dist. —Jaunsar, Mrs. Stansfielcl ; T . Oarhxoal 8-12,000', Duthie ; 
B. Garb. 12-13,000' Duthie, Mrs. Fisher ; Kumaun 9-14,000' Dutliie \ Lessar Pass 
14,000', MacLeod 1893. 

Nepal W. : Kili Vy., near Kan^a 11,000', Nampa Gfidh Z2-13,0C0', Duthie. 

DI6TKIB. — Asia : N. Ind. (Him.), N. Chioa, Hancock. 

Mr. Clarke’s description seems to have been written from material gathered 
in a limited traot, and his drawing is by no means an adequate representation of 
the plant, which seems to have various forms. The Sgure shows fronds not 
more than 6 in. L, including the stipes ; and Mr. Clarke says the fronds are 
small. Blanford’s figure is better, as it is of a larger plant, and shows the 
venation more correctly ; but it does not give the li sessile irregularly peltate and 
lacerate clathrate scales ” which are mixed with the sporangia and are the 
characteristic feature of the plant. He gives a drawing of a scale from the 
rhizome, and says the fern is readily distinguished from P. simplex by its 
narrow linear fronds, the character of the venation, and the clathrate scales of 
the rhizome and sori, as if these were identical. Clarke’s enlargement of a scale 
from the sorus is quite different from Blanford’s from the rliizome, and is 
correct : both are clathrate, though their shapes differ. But, as Blanford says, 
the scales ot the sori are not persistent, and it is not easy in dried specimens to 
fifcd a specimen of them. On some fronds I find similar scales on the under 
surface quite unconnected with sori. 

P. c’athraium , if all the specimens so named be that species, varies very much 
in dimensions and shape of frond. Duthie’s high-level examples, from Garhwal, 
Kumaun, and West Nepal, are generally smaller than even Clarke’s figure shows, 
and are rather coriaceous with venaticn obscure, but they have the characteris¬ 
tic scales in the sori. Duthie’s No. 5178 from the Kuari Pass, British Garhwiil, 
13,000', has a comparatively broad frond and short stipes, like that of P . simplex: 
stipes l£—1 \ in., frond 44—8J in. 1., narrowed gradually to both ends, but it 
has the characteristic sorus scales in abundance. Some of my specimens from 
the Simla Begion, gathered late in the season when withering, and with no 
scales in the sori, have stipes 2 in. 1., and fronds 10—12 in. 1. by $ & in. br. 

Some of the sori in these are linear—g in. 1. A frond from the Mandi State, 
collected by Trotter, has stipes under 2 in. 1., with frond 12 in. by in. A 
plant of Blanford’s, from Kamalhori Mt., 9500', is uply 4 in. high, rather coria¬ 
ceous, with venation obscure, scales wanting, sori oval or oblong. I collected 
plants of this form at Simla in 1871, and was then certain they were not P % 
lineare. Fronds from Chamba are 13 in. 1. by g to barely & in. broad, very 
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membranous, stipes very short. I have never seen stipes as long as the fronds 
such as Clarke speaks of ; but some of Dutliic’s from KasLmir are Sths of the 
total length, and some of these have fronds -J in. br., and look like narrow P . 
simplex. If the nature of the scales is the main specific character, all these 
various forms are one species. 

Blanford imde a particular study of this fern at Simla, where it is very abun¬ 
dant on Jako mountain, and he was at first inclined to make two varieties besides 
the type ; but in his finally printed list ho gave that up. He says P. clath- 
ratum is quite dislinct from both P. lineare and P. simplex, though it often 
grows with the last-mentioned, which it much resembles in texture and mode of 
growth. ‘‘ The sori,” he says, are small, frequently oblong, of a bright orange 

colour, and sometimes confluent.The stipes are generally 

shorter, and the fronds longer and more linear than in the specimen figured by 
Clarke." The sori are sometimes very large, e.g., in a specimen of MacLeod’s 
from Kashmir they are one-eighth of an inch in the largest diameter, and more 
than one-quarter the width of the frond : these are full of scales. T his speoiee 
iB not got in Mussouree, where both P. lineare and P. simplex are very 
common. 

P. alberti , Kegel—Descr. PI. nov., No. XVIII, 122, from Turkestan, ia 
exactly the same as a small form, called P. dathratum, from the Himalaya at 
high altitudes, whioh might perhaps, be separated and put under P. alberti. 

28. P. membranaoeum, Don, 0 ., P. grandijolium, Wall. ; Syn. Fil. 
860 ; P. membranaceum , Don, C. R. 560. Pleopeltis membranaceuni, Don, 
Bedd. H. B. 855. 

Kabbhir : Tawi Vy. 4-6000', Trotter. 

P UK jab : Chamba State —Chcnab Vy. 5000', McDonell : '* not common ” ; Kangra- 
Vy. Dlat ,—rfide Trotter ; Simla Reg. —Simla, common. 

^ X D.D. Diet .—in the 'Dda s Nalota Khdla and elsewhere at the foot df 
the Hlm&laya, 2500'and upwards ; Mussooree 6-7000', on moist rocks,- and trunks of 
trees, common ; T. Oarh. Agttr Vy. 4-6000', “Dhthie ; B. Oarh: —Mrs. Fisher; 
Atman*—Mohargiri 6600', S. Sc. W.; Naini TiU 6600', on rockB by the Lake, Hope 1861 : 
not seed there In 1890 hnd 1894 ; elsewhere 26-5000', widely distributed. 

Distbib .—Asia s N. Ind. (Him.} Sikkim and Bhot&n ; Assam—Khasin Hist. 2-6000': 
very oommon ; Bengal—Parasn&th Mt. 8000', Clarke. B. Ind.-E. & W. Mte., 2-6000'. 
Oeyloh. Tonkin. W. China—Yunnan, Henry. Philippines. 

Usually large ; but I have a fertile frond gathered in Kumaun, only 6 inches 

high, indnding the Bhort stipes. All the specimens I possess seem to.belong to 

Wallioh’s P. graadifolium, which is said to have sciri smaller, and irregularly 
scattered. • 

** J P 'i iet ® r 00 ar P um » B1 * (non Mett) ; 0 ., P. ZippeUii, BU Syn. Ffl. 
aeo ; p. Zi peitif, O. R. 561.. Pleopeltis Zippe/tii, Bl, Bcdd. JBL B. 857. 

Puhjab ; Chamba— Daihowsie, Ool. Dy*a ,fde Bedd, in H. B. 
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D 16 TRIB— Asia ; N. Ind. (Him.) Sikkim and Bhot&n, 2-6000', common ; Assam_ 

Khasia, 2-4000', frequent, W. -Manipur 1000', Clarke . Ceylon. Malay Penius. 
Perak. Sumatra. Java. Borneo. Philippines. China—Yunnan r Henry. 

I give this as a North-West Indian species solely on the authority of Colonel 
Beddome. Mr. McDonell, who lived for years in Chamba, close to Dalhousie 
in charge of the forests, never found it there. I do not think the habitat,. 
4< N. India ,'* in the 4 Synopsis / means including N.-W. India any more than it 
does when given for P . tridiodes, Lamk., the next N.-E. Indian species, or for 
P. hemionitidewn , Wall. 

30. P. oxylobum, Wall. Cat. 294. P. trifidum , Don, Syn. Fil. 363 ; 
P. hastatum y Thunb. var. 2 oxyloba (sp.) Wall., C. R. 563. Pleopeltjs hastata y . 
Th., Beild. H. B. 362 ; Fieopeltis trifida , Don, Bedd. Suppt. H. B. 96 ; 
Pleopellis laciniata % Bl., Bedd. in Joum. Bot., Aug. 1892. 

Punjab : Chamba— Dalhousie, McDonell: “abundant'*; Kangra Vy. Diet •— 
Dharms&la 6000', Trotter ; Simla Reg.— Simla 6200', Blanf.: “ very rare. In fact I 
kuow of only one locality for it, near Simla Simla—3 stations, Bliss ; Bitahir — 


Taklech 6000', Lace. 

N.-W. P. : D . D. Disk— Sowarna. N&la 4600't ; Badr&j Mt. and 1 The Park % on the 
Mussoorce Ridge, Mackinnons 1878-79 ; ‘The Park’ 6300', on trees, Hope 1887 and 
1895 ; Tbo Castle Hill 6100’, A. Hope 1885 ; C. W. Hope 1891 and 1895, in quantity, 
on a rock , T. Garh., Ganges Vy. 7-8000', Duthie 1881 ; Dnra 6000', Gamble 1898 ; 
B Garh. Mrs. Fisher ; A'umoun-R. Blink 1827 ; Binear 7000', S. & W.; near Naini 
Tal, HopJ 1801, Nalcna Vy. 4700', Hope 1890 ; above Loba.khet 76-8000', Trotter 

1891; K61a Moni Ridge 8500', MacLeod 1893. 

Distbib .—A tin : N. Ind. (Him.) Nepal XVallicA ; Sikkim and Bhot£n: not 
common ; Assam—Kbiisia DUt. 2-6000'; common, Kohima 6000', Clarke. S. India 
6000'-8600'. Ceylon, Sire. Walker. China-Yunnan, Henry. Japan. 

A thoroughly good species, in my opinion. 

81 . P. malaoodon, Hoot. ; Syn. Fil. 868 ; C. K. 564. ■ PleopM* 

malaccdon , Hook. % Bedd. H. B. 868. . 

PUNJAB ; Kullu —Jalori Pass 10000', Rohtang Pass 10-13,000', Trotter 1887 ; Nf 
Reg., Bates ; Kamalhori and Hattn Mts. 9-10,600', on rocks. Gamble, Collett, Hope, 

Trotter, Bliss. t ato . 18>000 , alt ., Mackinnons, Duthie, Hcrschel, 

„ N :' V ‘; * * narU _ near Ramri g. 10 ,000', and above it 12,000', Duthie ; 

R.^OO', and Kala Mundi Pass 8000', 8. Sc W. ; Kali Vy. .12-18,000', Duthie f 

Pindar Gorge 10,000', Trotter. 

Dibtrib.—A ita : N. Ind. CHim.) 9-18,000', NepAl to Bhotto. 

Mr. Clarke says A very common fern, known at once> by its slmugly 
rate margin. It is remarkable that I find no example m the Kew Herban 
(other than my own) except .some pieces mixed on a sheet of T. Ihomson , „ 

L have been collected top of Hattn, alt. lOMO- in the Nprth-Weat Hmnday^ 
But Mt. Clarke restricted the range of tabu* to Nepalto Bhotan. V » 

« now a well-known habitat for P. malacedm : it was got there in 1 



TEE FERNS OF NORTH- WESTERN INDIA. 


271 


XJamble, and in 1878 by Collett ; and, as will be seen above, the fern grows in 
many other places west of Nepal. 

The scales of the rhizome have not been correctly described by Baker or 
Clarke : they are not “ brown or nearly black,’* or “ browi black.” They are 
bioolonred, i.e., pale-brown with a broad dark-brown streak down the centre. 
Clarke says—“ Frond often sub-cordate at base.” Among the numerous speci¬ 
mens in Gamble’s and my collections I cannot find a frond that is not cordate 
or snb-cordate below. Many examples have son oval or oblong, the major axis 
directed towards the margin. Some of Duthie’s specimens from British Garh- 
wal, 12,COO', have sori biserial between the veins, often confluent. These grew 
on trees; but elsewhere, so far as I know, the fern is always on rocks. I can 
see no resemblance to, or affinity with, P. oxylobum. 

82. P. oyrtolobum, J. Sm., C. R. 663. PUopeltis SUtvartii , Bedd., Syn. 
Fil, 2d. ed. 673. Pleopdti a malacodon , Hook., var. e. mujus , Bedd. H. B. 
363, and Suppt. 96. 

PUNJAB : Chamba —MacDonell jyM* Beddome in Sapr.t. H. B.. 

N.-W. P. : D. D. Diet .— Mua»ooree, “ The Park" 6S-66C0’, Mackinnons 1880, Hope 
1887 and !89o ; Kumau*— Binsar 7600', 6. & W. ; Qori /y., 7-8000', Trotter 1891 ; 
lfangalia Qor 10,000', MacLeod 1693. 

Dibtbib.— Alia : N. Ind. (.Him.) Ncp41 to Bhotin 8-12,000': very immon, 
Clarke ; Assam—Jakpho Mt. 8600' Clarke ; Khasia Dist. 6000', Clarke. 

This speoies iB hot in McDonelTs List of Chamba Ferns, and I have seen no 
specimen from the westward of Mussooree. Trotter in his printed list said he 
had a Chamba specimen from McDonell ; but the species does not appear in 
his later M3, list given to me ; and I have four fronds of P. oxylobum marked 


by him P. oyrtolobum. 

I am not much surprised that writers with a tendency to unite speoies, and 
who have not seen this growing in its natural habitats, thinking it a lurm of 


P. malacodon, at least if they can get over the marked differences of cutting 
and scales of rhizome. Bat, having seen P. malacodon growing only on rocks 
in the Simla Region, at high elevations, and P. cyrtolobum gtowing only on 
trees in Mussooree, at a much lower elevation, and having observed their very 
different habit; and appearance, I cannot hesitate to agree with Clarke in separat¬ 
ing them. The scales of the rhizome are bicoloured like those of P. malacodon 
but they are much narrower and darker ooloured, and they end in long thiok 
hairs. The frond is less cordate at the base, and sometimes quite deourrent on 
the Btipes; and the textnre is mnoh thinner than that of P. malacodon. The 
fronds vary from occasionally simple to three-lobed, and to three pairs of lobes, 
ba.d« the long-terminal lobe. Major MaoLeod’a two frond, in m, poeeeaaion. 
tom Kmnann. are-one, trilobate, end the other, with stipe. over 4 inTboa a 

I?° dJ0 “?■ 1 4 P™ «' 'obee tha longeet marl, 0 in. 1. A trend from 

Mnaaooreo te marly 12 in. 1., with terminal lobe all but 8 ittohee. 


272 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol. XV. 


'7 83. P. Stewartii, 0. B. Clarke, in Trans. Linn. Soc., 2d. Ser., Bot„ 

Vol. I., 563—the * Review.’ Pleopeltis malacoclon, Hook., P. SteicartH, Clarke : 
a variety less serrated, Bedd. H. B. 363. 

Punjab s Chamba — Ravi Yy. f below Sach Paep, 9600', McfDonell 1882 ; 9900', 
J. Marten 1698 ; Simla Beg. —Simla, near the Tunnel 74Gu', Blies 1880-90-92. 

N.-W. P. : D . D. Dist .— Seals' Hill E. of iMtiHonr* 7000', Mis9 Parrott (by whom 
indicated to Hope) 1887 ; Hope 1896 : Aumaun —Binsar 7000', S. & W. ; top of Liria 
K£nta Mt. about 8000, Hope 1861 ; Summit of Dhankuri Pa68 10,600' and Phurkl, 
Trotter 1891. 

Diytbib .—Asia s N. Ind. (Him.) Sikkim 12-13,000', Lachen, Sir L. D. Hooker . 


China— Henry. 

Beddome meant, I think, 7\ cyrtolobum. as having been collected in GarhwAl 
by (Dr.) Stewart, as this statement is made with reference to the fern depicted 
in his Plate 204 in F.B.I., which seems to be P. cyrtolobum. Clarke wrongly 
referred to that Plate under his P. Steivartii. This species hardly grows so large 
as its congeners do, and it is a stiffer plaut—subcoriaceous in texture: tbe 
fronds do not hang down, but stand up, or spread out, if growing on the 
face of a rock. The paler scales on the rhizome distinguish it. It seems 
a rare plant. As to the Simla Region, Blanford says :—“ Very rare, and has 
found atbeen only one place near Simla, on rocks at an elevation of about 


7400 fe t.” 

34. P. ebenipes, Hook.; Syn. Fil. 365 ; C. R. 564 ; Pleopeltis ebenipes, 
Hook., Bedd. H. B. 363. 

Punjab: Chamba— McDonell, fide Trotter; J. Marten 1896 j Kulln 9-10,000', 
Trotter ; Simla Beg., on ridge cast of Simla 8-10,000'. T. T., Edgew., Bates, Blanford, 
Hope, Trotter, Bliss. 

N.-W. P. : D. D. Diet. —Jannsar—Harianta 8500', Gamble 1895 ; T. Garh. Nag 
Tiba Mt. 9000', Mackinnons ; under Bandarpunch 10-11,000', and Bok Mt. 9-10,000 , 
Duthie ; B. Garh. 6-7000*, on trees, Dutbie, Mrs. Fisher; Kumaun—K alaroundi 
8700', S. k W., Dhankuri Pass 8-8500', Trotter, Kala Muni and Mangalia Gor Ridges 


8-lo,000', MacLeod. 

Distbib .—Asia : Tibet-Yatung, Uob,o n ; N. Ind. CHim.), Sikkim and Bhotam 
Besides the broad, black, opaque, polished scales on the rhizome a m&rW 
distinction between P. ebenipes and its congeners is the muob greater num 
of lobes, and consequently the longer frond ; the number 6f lobes seems to 
7-13 pa’irs. There are no fronds of ebenipes decurrenr. at base m Gamble s and 
my collections. Otherwise, Beddome’s remarks as to the distinctions between 

members of this group seem good. 

Subgenus Pleopeltis, H. & B. 

35. P. j uglandifolium, Don ; Syn. Fil. 368 ; 0. R. 566. Pleofel- 

Tis, Bedd. H. B. 308. Polypodium capUellatum, ^1- Cat s 06. ^ 

Punjab : Simla Reg.— Simla, Lady Dalhousic 1881 ; Bieib r, 


Lace. 
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P. : D. D. Diet .—Landonr 7000', Colonel Wilmer (comm, to Mackinnons 1878); 
Seal's Hill, B.of Laodour, Hope 1887 and 1895 ; T . OarX. —between Ore. and Ram- 
^arai, Duthle’s collr. 1879 ; between Betw&xi'aud DaDgnlla 6-6000'; 7-8000', Duthit 
1881 ; Kidarkanta ; JodargAdh Waterfaff and rocks near Sur&nu-ka-Ser 6000', Gam¬ 
ble 1898 ; B. Oarh. 7-800«)' f Dulhie 1885, and Mrs; Fisher ; Kumaun— Sarjn R. and 
Pass to Mohargiri, S. Sc W. J848 ; Naini TAl 7000', on trees, Hope 1861 ; Goriganga 
Vj. 8-8000', MacLeod 1893. 

Distrib .—Aria : N. Ind. (Him.) Nep4T, WalUch ; Bikkim and BboUEn ; Assam— 
Khaaia 2 000'*5000', very common, Clarke ; Kohima—Jakhpo Mt. 7600', Clarke ; Mani¬ 
pur 7600'. Burma Moulmein, China—Yunnan, Henry , Yunnan—Mengtez, Han- 
coek 9 “ very rare." 

Perhaps the omission of localities for the type, from Beddome’s Handbook, is 
due to a misprint. None of the specimens I have from N. and W. India are 
petiolate, and otherwise they Beem quite normal. At Naini T£1 I used to see 
this fern growing on trees. At Mnssooree (Landonr) it grows in dense 
masses on a steep bank, under scrub forest, the fronds hanging down gracefully. 
In Kumann MacLeod found it growing in large overhanging masses on pre¬ 
cipitous rooks. I have a frond, Trotter’s No. 959, 1891, from near* Na*m Till 
earned b, hi m PJw^ns., Hi, which I now think ia P. J 

var. feaemhj of Clarke, winch was got in Kmnann long ago. vide a specimen in 

ae Kew Herbarmm The form B. P. fcnnWo, Hk„ does not appear to have 
been got m N.-W. India. 

Hedi H P B„ Me "' ' Sj °' 363 1 B - 566 - 

V i ? ‘J ?ar/ ‘ U ’ rf/-near 1UmrI 18 . 000 ’. o“ 'ocks ia forest, Dnthie No 5177 
1885; loc. ? P. W. Mackinnon ; Mrs. Fisher. • 

v Dd ' <HI “° Nep61 ’ Wallich -• 81kki “ «000; common 
Clarke. Burma. China—Yunnan, JDelavay, Henry ' 

Bothie’a plant tam British Qsrhwai is a remsrkabls sport. Tbs 
specimen tag.™ me is one frond, with th» inches of rhizome ‘ 
sending oot side-shoots. The scales arc tjpiod. The stipes is hi in. 1 —the 
Bond 10 in, L, 81 in. hr. : pinme 5 pairs, sessile, lowest 44 in. 1., and nit 
, J™ “°‘ T* *° rter , ; th » terminal pinna, have the veins irrsgu- 

p,l p tri: r P ;r ’ z r z: ™* si v. ^ 

=sv^ rJts, 

“ ,ips “ ^ 
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Genus 28. NOTHOCHLAENA, R. Br 
/ - 1. N. vellaa, R. Br., Prod. 146 : N . lanuginosa, Desv^ h. FiL 870* 
AT. veUea, R. Br.. Bedd. S. B. 875. 

Afghan. : Griffith, in Herb. Hart. Kew y see also Baker iH Ann. Bot. V n 
No. XVIII.. 

Kashmir : fide Beddome in Handbook. 

Punjab : Chamba —Ravi Vy., below Pokn, 8600* and under : u also found In 
other places at 5500' or so," McDonell 1832; * 4 Chamba n , 3000'. J. Marten 1897 ? 
Kangra Vy. Dist.—Lahaul, Bcdd. H. B., P6ngi and Lahanl, 9-12,000', Dr. Watty 

in Herb. Hort. Kew. 

DlSTRlB.— Bur. : Spain, Sardinia, Italy, Sicily, Greece, Crete. Atia : Syria y 
8. Persia, Dr. Stapf $ E. Persia, Bornmuller . Australia : temperate and tropical, 
AJr . : Macaronesian Isles, S. Morocco, J. D. Hooker, Algeria, Nnbia. 

I think this fern was found in Chamba (or Kashmir) by Mr. Ellis before 
Mr. McDonell found it. Mr.* McDonell did not know it, and sent it to Mr. 
Levinge, and to me—or Levinge sent it to mo. Levinge marked it 41 Woodsia 
sp.” ? I recognised it as N. lanuginosa from a coloured drawing in 4 Britten’s 
European Ferns. 1 

Mr. Marten has quite lately found it in the Chamba State. 

2. N. Ma raatae, R. Br.; Syn. FU. 871 y O. R. 567 ; Bedd. H. B. 873, 

KASHMIR : fide Clarke in •Review. 1 

Punjab: Chamba —Ravi Vy., Tbkla 11,000; MeDonell 1885 ; Kuilm, summit of 
jalori Pass 10,600', Trotter ; Simla Reg .—ridge E. of Simla 8000' to 10,200', bates, 
Blanf., Hope, Trotter, Lace, Bliss. 

N.-W. P. : D. D . Dist .—Jaunsar 9000', Rogers ; T. Oarh .—Nag Tiba Mt. 9-10,000', 
Maokinnons ; Deota 8000', Gamble 1893 y Balcha, Rogers - f Jamnotri 10-11,000', Duthie 
1884 ; B. Oarh .—above Ramri 8-9000', Dombltia Gddb 9000', Kuari Pass 11-12,000, 
Duthio } Kumaun —S. & W., Kali Vy. 9-10,000', Dnthie and J. R. Reid, Pindar Gorge 
8000', Trotter. 

Distbib,_ Eur . : The Continent throughout the Mediterranean Region, extend¬ 

ing to the Tyrol and Hungary, and to ArdScbe and Portugal : in Spain upon the 
mountains up to 3000'. Asia s Syria and Tauria j Tibet—Yatung Hobson y N. Ind. 
(Him.) Sikkim—Lachen Vy. 9-16,000', Hook. Fil.; Dr. King's collr. 14,000'. Afr.Z 
Macaroncsia, Barbary States and Abyssinia. 

Genus 29. GYMNOGRAMME, Dove. 

' Subgenus Leptogramme, J. Sm. 

~ J 1. O. Tottaf Schlecht; Syn. Fil. 376 ; 0. R. 567. Leplogramms Totta, 


Schlecht.^ Bedd. H. B. 877. 

Kasbmib : fide Clarke in ‘Review. 1 _ AnA , - . 

Punjab : Chamba -Ravi Vy. 6000', McDonell ; Bull *-Onter 
ter, 6-8000', Coventry ; Simla Reg.—The Chdr (or Chor) Mt. Herschel, 

1880 90-92 » 

N -W. P. : D. D. DM.- Jaunsar, Harianta 7000*, Kathi&n 7600', Gamble; T - G ”\ 

_Ch&obpnr Vy. 6000', Duthie; P. W. Mackinnon, very long; *. 

Ja^sareOOO', l. * W. ; Edgew, Hawalbtgb, in Herb. Sahar.; ^deon. near 

Dcvidhura 6000’, Trotter. 








PLATE XXXV. 



GYMNOGRAV.ME LEV INGE I Baker 

1. Fhjzome , natural si*e. 

2 . Lower ? ort.o.. of frond natural 

3 Portion of a pinna , enlarged 3 d>*™- 
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Distbid .—Alia : N. Ind., Assam Griffith; Khasia 3-5000", common, Clarke. 

8. Ind.—very common on west aide, at highest elevations, Beddome. Ceylon. Sumatra 
and Java. Japan. China Korea. Afr.t Macaronesia ; Guinea Coast ; Fernando 
Po^.nd Kamerun Mts, G. Manu. Abyssinia. Cape Colony. Comoro It'ands. 

■^2. G. Levingii, Baker, m Aunal. Bot.» Vol. V.» No. XVIII., 216. G. 
aurita, var. Levingii, C. R. 568. Leptogramme aurita, var. Levingii, Clarke, 
Bedd. H. B. 879 ; Leptogramme Levingii , Bedd. Suppt. H. B. 99.—Plate 
XXXV. 

The following is Mr. Baker’s description of the Plant:— 

“ Rhizome slender, wide-oreeping ; pale® lanceolate, membranaceous. Stipe 
slender, naked 6—8 in. long, stramineous, with a brown base. Frond lanceo¬ 
late, or oblong-lanceolate, bipinnate, membranous, pubescent, 1—H ft. long, 

3 — 4 in. br. at the middle, narrowed to the base. Pinna lanceolate, sessile, 

4— f in. broad, out down to the rhachis into continuous erecto-patent, linear- 
oblong pinnules. Veinlets ereoto : patent : npper simple, lower forked. Sori 
oblong or globose, plaoed nearer the margin than the midrib. West Himalayas; 
Jhelum Valley, alt. 4000’; Levinge. I follow Mr. O. W. Hope in treating 
this as a species.” 

Mr. Clarke, in giving this fern as a variety of O. aurita, Hook., said—“ It has 
the texture and hairiness of O. Totta, but the rhizome and venation of G. 
aurita ; while the cutting is deoper than that of G. Totta , less auriculate than 
that of G. aurita?' 

I will not attempt to oheck the various descriptions of the plant, for it 
might end in writing another, and there are already enough ; but I figure it, 
as that has not yet been done. 

Kashmib : Polgam J000% C. B. Clarke. • G it git Diet.— Dasbkin 7500', Dr. Giles j 
Jhelnm and Chitap4ol Vys. 4.7001/, Levinge 1876, Gnlmarg 76-8000', Sind Vy. 7000', 
Trotter; Pir Ponjal—Hirpar 7000', Sind Vy., Gand, 6000*, Gammie ; Farikand 
NSIa 6-7000', MacLeod—* on the edge of the stream, not under shade. Does not 
grow away from water." 

Punjab : Hazdra Dift.— Kag«n Vy.,Inayat (Sahar. Herb, collr.) 1809 ; Chamba—- 
above Alwds, and Sach Vy. 8000', JIoDonell ; “ Chamba," J. Marten 1898, PAngi 8600% 
Harsnkh (Sarhar. Herb. collr.)1899 ; Kulju, Trotter in List; Simla Diet .—eastward 
from Simla a ridge, near Theog 8000', Kamalbqrf and Hattn Mts. 86-9400', Hope, 
Blaiiford, Blis>, Dr. Watt. Knnlirar, T. T. 1847. 

^•■V. P. : D. D. Diet .—Jannsar (or T. Garb."} i Collected on march from Mnjsoorce 
to Chakrata, Mm. j. Bladen, 1880; T. Garh .—Nag Tiba Mt., Mackinnona 1879; 
Gan gee Vy., below Harsil and Derail 8-9000', Dnthie 1881 } Mandraoli 10—11000’, 
Dnthie 1888 ; Kummun —.between Gini and Munahiari 7-8000', Dbaull Vy. 9-10000% 
Dnthie." JCumaun" J. R. Reid 1886. 

This fem varies a good deal in shape and ontting of frond. I had a frond 
10 in. 1„ but only 2* in. br., and another (Hattn Mt., Bliss) ‘which is lb } in. 
1. by 7f in. br. The greatest width Baker gives is 4 inches, and Beddome— 
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5J. The rhizome is very slender, and in general not thicker than the stipes 
My observation bears out Blanford’s and MacLeod’s statements as to its love 
for water or wet ground. Blanford considered this a good species. 

Subgenus Eugymnogbaume. 

3. G. vestita, Hook. ; Syn. Fil. 879. Subgenus Syngramme, O. vestita 

Hook. C. R. 568. Stjngramme vestita , Wall. Cat. 12 (under Grammilis ), Bedd’ 
H. B. 386. 

Punjab : Hazara Diet .—Black Mt. 6900'. Trotter ; Cham la— Me Don el], 1886 or 
previously ; Mandi State —near BadwAni 7000', Trotter 1887 ; Simla Reg.—Simla. 
55-7000’, frequent ; eastward along ridge, to Kamalhori Mt. 8-9000', Bates, Gamble 
Blanford, Hope, Bliss. 

N.-W. P. : D. D. Di>t.— Jannsar, Lokandi 7000', Konain 7000', Gamble ; Lakhwtf, 
Gammie, “ Jannsar ” Mrs. Stansfield 1883 ; Mnssooree 6500', Mackinnons 1878-79; 
T. Carl,. Kidar Kfinta Mt. Dr. Royle, and eastward from Landonr, 7-7500', Levinge 
1872 ; Deota 6000', Gamble ; Ganges and Jumna Vys. 7-9000 Duthie ; 27. Gath. 
6-7000', Duthie ; near Josbi Matt, Mackinnons ; Mrs. Fisher ; Kumaun, Wallich 
1829 (R. Blink.) in many places—65-8000', 8. k W. ; Edgew., Hope, Davidson, Duthie, 
Trotter, MacLeod, 1861,to 1893. 

Distrib. Asia : N. India (Him.) Bhotdn. China, North and South. 

The rhizome is procumbent, slow growing. 

The pin me in large specimens become bluntly anricled at base on the upper 
side, or on both sides—sub-sagittate. 

4. Q. Andersoni, Bedd., Ferns of British India, p. , t. 190 ;.Syn. Fil. 
880 ; 0. R. 568 ; G. Andersmi, Bedd. H. B. 382. 

N.-W. P. : T. Qarh —Gumbar Pass 12-13,000', Duthie ; B. Oarh .—near Kuari Pass 
11-12,000', Duthie ; Kumaun— Pindari 12,000', 8. Sc W. ( Woodsia mollis on ticket) '• 
above Namik 11,000', No. S, 695, F. ; Sundaduoga Vy. 13,000', Dr. Anderson ; Kdli 
Vy , above Garbydng 11-12,000', Duthie, Bydns— above Chalek 11-13,000', and Palang 
Gddh 11,000', Duthie. 

Nepal W. : Nampa Gddh 11-12,000', Duthie. 

Distrib. —Asia : N. Ind. (Him.) Sikkim 14-16,000', Hook. Fil. 

“ Woodsia lanosa , Hook., must be placed here as a synonym ” : Baker in 
Ann. Bot., Vol. V., No. XVIII. 

5. G- javanica, Bl.; Syn. Fil. 881 ; 0. R. 569. (Subgenus Syngramme.) 
Syngramme fraxijiea , Don (under Diplazium ), Bedd. H. B. 386. 

Kashmir: Rattan Pir 76-8000', Trotter; Dardpura and Audr'bug 6000', common, 
MacLeod. 

Punjab: Hazara DUt. —Morree, Hope 1882, Trotter 1886 ; Chamba Stato- 
Kalatop Forest, G-7000'3nd upwards, MacDoneJl; 6-7000', J. Marten 1897 ; Kangra 
Vy. Dist.—Dalhousie, O. B. Clarke; Simla Reg .—Simla and eastward along Thibet 
Road, 6-10,000', common in forest, Edgew, Madden, Hope, Gamble, Blanford, 
Trotter, Bliss. Giri Vy.—Raiengarh Forest 7000', Gamble. 

N.-W. P. : D.D. Dist. —Jaunsar, Manddli 8000', Gamble ; Mnssooree 4-5000', several 
stations, Duthie, Mackinnons, Hope ; T. Oarh . Srinagar, R. BI., Bok and Nag Tiba Mts. 



THE FERNS OF NORTH-WESTERN INDIA. 


279 


9-10,000', Mackinnons, Duthte ; Bomba Vy. 6000', Gamble ; B. Garh. Mra. Fisher; 
Kumaun —near Kbdtl 7200'—7800' (both forms) S. 4c W.; near Nalnl Tel 45-6000', 
Hope, Konoor 7000', Davidson ; near Bngeswar 8600'; Dhanknri 9000', Trotter: Barju- 
ganga Vy. and elsewhere, 2-6000', MacLeod. 

Nkpal, WalUeh, Oentr. Nepil, Scully. 

Dibtbib.— Alia : N. lad. (Him.) E. NepAI J. D. Hooker ; Sikkim and BhotAc j 
Assam—K has la Dlat. 1-6000' common. Burma—Tenasserim. Ceylon— 6-600V. 
Malay Penlns. and Isles. Tonkin. Philippines. China—Shensi, Uirnldi , Nau-T 
Henry ; Yuunan, Delavay, Hancock ; Shing-King Prov., between Mukden and 
Kirlo, Jamei. Japan. Polynesia. A'/r. : E. & W. Tropical j Kamornn Mts., Fer¬ 
nando Po, St. Thomas. Madagascar. 


Bed do me describes two forms—pinnate and bipinnate ; but plants of a form 
between these two are frequent, with perhaps only one pair of pinnae 
pinnate, and that irregularly so; and there is also a tripinnate fern, as Blanford 
pointed out. The simpler forms generally grow at low levels, and have large* 
broad, pinnae and the compound forms always at high altitudes, with small 
narrow pinnules. The number of pinnae varies greatly. 

Looking to the contrast which the low-level form—with stout stipes and rha- 
ohis, and large, simple pinnae, or with only the lowest pair pinnate or partly so 
—presents with the high level form, bi- or tri pinnate, with slender stipes and 
rhaohis, and with small, narrow pinnules, and also to the differences of margin, 
I am not surprised that several species have been made oat of this plant; but 
I do not think this is necessary. Blanford says :—“ Below 6000' it is bipinnate 
only as regards the lowest pair of pinn® and the pinnules are broad and large. 
Specimens from higher elevations have several pairs of pinnae again 
pinnate, and the pinnules are smaller and narrower. It is often 3-pinnate ” 
This is well expressed but the purely simply pinnate form is not mentioned 
The venation varies : in some fronds the veinlets stop short of the margin and 
are thickened (olubbed) at the ends, the marginal teeth in that case being Quite 
disconnected from the veins : in most cases the veinlets run into the teeth and 
quite to the margin. The anastomosis of veinlets of contiguous grouns is ** 
Bcddome says, rare, and I have detected it in only 8 out of 25 frondT rZ 
re-uniting or looping of forked veinlets within the same group is commons* 
The vemlets get so close towards the margin that I wonder how iu the 
ampler broad segment form, they keep separate. ’ the 

6 Q. leptophylla, Dcsv. ; gym El. 383 ; Bedd H B ^ 

Suppt. 100. ’ 882 > and 

N.-W. P. : D. H. Hut. Mawooree, Dr. Baoon s in 
Colonel Davidson 1877, in Herb. Hort. Saharanpnr : also n H« b 
^Dibtrib. Atner .: Andes of Mexico and Ecuador • L^av ^ 

France ; Switzerland ; Spain and Portugal, Italy and s =' u _ r ^ 7 ‘ Sur ‘ i Jo «ey, 
terranean Wands, Greece, Turkey. 4«a : PeraL 8 Inll^TZtL ^ 

“■ Gb«s, Ootnoamnnd, 
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Mahableshwar, Satira Fort walls. Ceylon— Trimen. Australasia—N. 6. Wales, Tas- 
mania and N. Zealand. Afr. ; Macaronesia, Barbary States and Abyssinia; Cape 
Colony and Madagascar. 

This species, and two others, are annual, and form the genus Armogramma of 
Link. (Syn. Fil.) Mr, Marquand, a well-known authority on Algce, tells me 
that Q. leptophylla is in some years plentiful in Jersey, and sometimes com¬ 
paratively rare. 

Subgenus Selliguea, Bvry. 

7. Q. involuta. Hook. ; Syn. Fil. 387 ; 0. R. 570. Loxogramme 
involuta , Don (under Grammitis ), Bedd. H. B. 893. 

Punjab s Simla Beg .—Simla 6-6000', Lady Dalbonsie, Hope, Blanford, Trotter, 
Blias. 

N -W.-P : D. I). Diet .—Muesoorec and neighbourhood, in various places 47-6600', 
on trees, Kdgew. Duthie, Mackinnons, Hope; T. Qarh.-+ Phedi 4-6000', Duthie ; 
B. 0arh .—below Kinoll 6000', Duthie; Mrs. Fiehe , Knmaun 4-8500', on trees and 
rocks s plentiful in some places, R. Blink., S. k W.,Hope, Davidson, Duthie, MacLeod 

Dibtrib .—Asia : N. Ind. (Him.) Nep&i ? Vallich, Sikkim and Bhotdn ; Assam— 
Khasia Di6t. 1-5000', very common, N. Manipur 6500', Clarke . S. India—5-8000', 
Ceylon 6-8000. Malay Penins.—Penang, Wallich 1822, China : Yunnan—Mengtcz, 
Hancock, Henry ; Saechwan Faber , Philippines, Polynesia—Solomon Isles. 

8. G. elllptloa, Baker ; Syn. Fil. 389 : O. R. 570. Selligiua elliptica , 
Thunb., Bedd. H. B. 392. 

N.-W. P. : D. D. Diet .—SowArna Nadi, 4600', Mackinnons 1878-79, P. W. Mankin- 
non and Hope 1881 ; in the Diin—Nalota Khfila 2600', Hope 1881, 1889, and 1891 : 
station shown to A. Campbell, Trotter, and Gamble in 1891. 

Dibtrib. —Asia : N. Ind. (Him.) Sikkim and Bhot&n • Assam—Khasia Diet., 2500- 
6000', very common, Kohima 46-6000', Clarke t N. Manipur 4600', Clarke. Burma— 
Tenasserim Prov. Malay Penins. Tonkin, Philippines, Japan, China. Formosa. 
Australia—Queensland 

I think it is a mistake to put this species, as- Baker and Beddome do— 
* * Fronds compound ;—there is always a wing, though sometimes nearly 

interrupted, to the main rhaohis in even tbe longest and most developed fronds ; 
and Thunberg’s name, elliptica, and PresPs— decurr&ns , seem to imply this. 
The fronds are as much a-pinqate as are those of the series of Polypodium 
(Phym.) from oxylobum to ebenipes ; but the m ain veins or secondary rhachisea 
are stouter than those of the Polypodiums. Baker says—“ Oldham gathered in 
Formosa a form with the fronds quite entire,” and Clarke says he has an 
example, in full fruit, quite simple. I have some fronds, gathered in the Dehra 
Dun from young rhizomes, whioh are 2—3 in. L, quite simple, but sterile, and 
I think this simplicity goes to prove that the plant has not pinnate fronds. 

A specimen of G. elliptica from the Debra Dun has stipes 13£ in. 1., and 
frond 16X11 in-: it has 7 pairs of lobes, and a terminal. This fern, when 
dried, tinges paper pink, as does also Asphnium onaiforme. 
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Genus 80. VITT-1RIA, 8m. 

Sub-genus T^ntopsis, J. Sm. 

1 , v. lineata, Sw. ; Syn. FiL 396. V. Jtexuosa, F6e, C. R. 574. V. 
lineata, Sw., Bedd. H. B. 407. 

Punjab : Kangra Vy. Di*t.,VLr. D. Macdougall, fide Trotter in printed List. 

U.-W. P. : D. D. DUt. —Vloary, in Herb. Hort. Sahar.; T. or B. Garkusal 4-5000', 
r. W. Mackinnon 1881 ; B. Garh. 7-8000’, Dathje 1885 ; Kumaun —Sarja Vy. 4800', 
S. A W., above Gin! 6-7000', near Sosa 8-10,000', in forest, on Abie* dumota, Dnthio 
1884 ; near Khkti 7500', and above Loharkhet 8-8500', Trotter 1891 ; above Girgaon 
9600', <l common trees, ” MacLeod 1898. 

Dibtbib.— Amer. : W. ladies and Florida to Pern and Brazil ; Brit. Guiana— 
Roraima. Asia i N. Ind. (Him.), Sikkim and BbotAn : u 2-12,000', very common,'’ 
Clarke ; Assam—Khfisia Diet. 1-6000', very common ; Eachar ; Manipur, Watt. 8. 
Ind.—on the Western Mta. 2-6000', S. Andaman Island, Kvrz. Ceylon, C. P., common, 
Malay Penine. and Islands. Tonkin— Balarua . China—Yunnan, . Henry t Hancock ; 
Fokien Carter. Japan. Philippines. Bjrneo. New Guinea, Air . : Eameruns. Guinea 
Coast, Ashanti. Centr. Afr. —Ruenzori* Zambesi Land, Natal, Cape Colony. 
Mascaren Islands. Sechelles 

Tribe B. ACROSTICH EJE. 

Genas 60. ACBOSTICHUM, L. 


Sub-Genus Gymnopteris, Bemh. 

* 

1. A. (Gym.) virma. Hook. ; Syn. Fil. 420. A. crispotulum, WalL Oat. 
24, Clarke’s Rev.; p. 580, PI. bxx xiv, fig. 2, b, d.—“ Barren pinnrn numer¬ 
ous, often 20 or more, 4 by £ in., slightly serrate, the midrib often reddish 
when dry, a series of oostal arohes, without inolnded veins in any of the 
areolee ; fertile pinnae 4 by £ to £ in. 

“ Round Bengal from Kumaun to BhotAn and Chittagong in the lower hilla^ 
alt. 0-8000', common. 

“ The only very common speoies of the group called A. virena by Mr. Baker. 
Very constant in character, and easily recognised by the absence of freo veins.’* 

N.-W. P. : Brit. Garh n up to about 3000’; Bhalnsldl, near Parewa, Kotah Range, 
ooll. In&yat KhAn (native collr. of Sahar. Herb.) 6-1902 ; Kumaun ; B. Bl., 2 sheets 
In Herb. Hort. Kew. 

This speoies is the only Aaroatichum that has hitherto been found in N.-W. Ind. 

Sub-Ord. in. OSMUKDAOfhE. 


Genus 81. OSMUND A, L. 

O. Glaytoniana, L. ; Syn. Fil. 426 ; O. R. 582 ; Bedd. H. B. 449 

Kashmir : Gulmarg 95-10,OOV, O. B. Clark* 1875, Leriuge 1876, Trotter ; 8-9000 

Duthio ; Sarpat Peak over 10,000-: “ grow, in regular fields, coming up through the 
melting ■now." MacLeod. 

v/™ AB l 7 ^ M6O ’ 8000/ McD ° neU; KuUn ' 6-11,000'Trotter; Simla Bag.— Bis*, 
bir, Ohini, Yicary 18$1, in Herb. Hort. Sahar.; B&ri 8000' Lacej Hattn Mt. 10,000*. 
Bat0 *» Buford, Hope, BUbb j Sirmur Territory 9-10,000'. 
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N. W. P. : D. D. Dist. —Jaunsar, MoUa Forest, 4-5000', Gamble ; T. Garh. Oeota 
8001' and Bamsu 900i/ Gamble ; Kiddr Kdnta Alt. and near it 10-12,Ct»0', Col. Bailey, 
It. E., and Duthie; Nag Tila Mt. 9000', Mackinnou'e; DerAli : Damd. r Vy. 9-11,000', 
Duthie ; Kumaun , Wallich 1829, above ‘Namik 8600', Rdlani 12,000', S. k W. ; ascent 
from Ramganga R., 8500', S. & W. f RAlara Vy. 11-12,000', Duthie ; Pindar Gorge 

•10,000', Trotter; Gori Gauga Vy. 10-11,000', MacLeod. 

Distrib.— Amer . : Canada, Newfoundland, and thr ighout the United States. 
Asia : (Him.) Sikkim: Lachen 9"U0\ ./• D. Hook .; Bhotdn Griffith, CUOl', C. B . 
Clarko ; Assam—Kbasl Hill*, Gr jtith and T. Thoms. 

Tills fern grows much larger than is stated in the ‘ Synopsis,’ namely, et. 1 ft., 
frond 1—° ft. 1. I have gathered it in the Simla Region with fronds 4£ ft. long, 
exclusive of stipes. It unrolls its fertile fronds »u Mav or June, and withers early, 

2. o. regalij, L.; Syn. FiJ. 427 , C. R. 583 ; Bedd. H. B. 450. 

Punjab: Chamba State — Ravi Vy. (Bki.ndSl Vy.), 6000' and over, and Langera 
6000', McDonel! 1882, 70U0' ; J. Marteu 1897 ; Simla Beg. —Simla, below 6000', 
Blanford in List, 1888, “ very rare, and now nearly extirpated by assiduous 
001100101 * 8 ." 

N.-W. P. : D. D. Dist. —Jaunsar, Molca Forest 4500', Duthie, and Gamble, 1895. 
T. Garh. —Kidafkanta Mt. 12,000', Herscbol 1879. B. Garh , 5-6000', P. W. Mackin- 
non 1881 ; Kumaun^ T. T., S. Sc W. (* L. speciosa, Wall."); Hawalbdgh, in Herb. 
Hort. Sabar. u Aspleuium 12 ; 25-6-49 " on ticket; Gori Ganga Vy.—Ranli 8500', 
MacLeod. 

Distrib.— Amer. : Canada and the Saskatchewan to Brazil (R*.o Janeiro* 
Europe : British Isles. Sweden and Prussia to Spain, Italy and >Turkey, Mingrclia. 
Szovitz ; Asia : Siberia ; N. Ind. (Him.) Sikkim and Bhotdu ; Assam—Khasia Di9t. 
4-6000', 41 common, or at least frequent", Clarke ; Kohiina—Jakpho Mt. 7000', Clarke ; 
Centr. Provs. : Pachmarhi, Duthie ; Bombay Prcsy.—Mts. of Malabaria (Clarke in 
• Rev.' ), S. Ind., common on the VY. Mts. at the higher elevations. . S. A W. Chiua ; 
Hongkong. Japan. A/r. : Azores, Algeria, Tunis, Abyssinia, Angola ; Centr. Afr., 
Nyassa Land, Zambesi Land. Natal and Cape Colony. Mascaren Islands. 

Indian plants of this fern ail seem to be small,—well within the dimensions 
given in the ‘Si/nopsis,' and copied by Boddomo, namely. tufted, 12—18 in. 
\, y fr. 2—4 ft. 1., 1 ft., or more, broad. It is well known that the European 
plant grows to much longer dimensions—up to 12 ft. in height. 

Baker says—“ O. japor.ica , Th. (O. speciosa , Wall.) is a curious variety from 
Japan and the Himalayas, with the fertile and barren fronds often quite distinct, 

the former being developed the earliest, and soon disappearing. 

Air. McKen sends a similar form from Natal.” And in the summary of New 
Ferns, 1891, Mr. Baker says—“ O.japoniea has been gathered in Angola by 
Mr. H. H. Johnston.” Air. Clarke says—“ The common Khasi form is veiy 
small 12—18 in. high ; the fertile and barren fronds quite separate : this is 
O japonica , Thumb. ; O. speciosa ; Wall. But I have collected fronds of this 
barren below, fertile above.” This seems to be the normal, if not the only, 
form in Japan : I have not seen the rliizome of it. 
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Iu Cbamba MoDonel) never got a fertile frond of O. regal*. In J. osar and 
British Garhwal specimens the fertile and Bteri'e fronds are quite separate. 
Duthie and Gamble got both kinds of fronds on the same dau;, in May. Dnthie’s 
speoimeus from Paohmarlii, in the Central Provinces, India, and Gamble s from 
the Madras Presidency, are typical O. regalia , but small. 

Sub-Ord. IV.—SCHIZ^ACIiE. 

Genus 32. LYGODIUM, &'io. 

Sub-genus Eoltgodicm, Veins free. 

1. Ii- mioropliylluin, R. Br. ; L. scandems, Sw., Syu. Fil. 437 ; C. R. 

583 : Bedd. H. B. 455. 

Tbans.-Ixd. States : Buraul— Zifirat Vy , 50C0', General (.now Sir ffm.) Gataore, 
18’Jo : see “ Ferns of tho Chitrul Relief Expedition,'* Jonrn, Bot., Vol. XXXIV., 
No. 870, March 189G. 

Distbib.— Alia : N. E. Him, Bhot&n, Vuttall ; Bengal Plain,rare—Cooch Behar, 
Sylhot, Chittagong, Clarke. S. In«I.—very common up to 8000'. CeyloD, abundant. 
Malay Penlns. and Isles. S. China. Australia—Queensland. Afr. : Guinea Coast. 

The only material from the Trans-Indus States consists of a part of a frond 
with only sterile pinuee, the shape of which agrees with those of L. microphyl- 
■lum, and they are unlike those of the other species of Lygodium which have 
been found in N.-W. India. Mr. Clarke considers L. microphyllum the best 
marked and least variable species -of the genus. It has not before been found 
in N. India west of Bhotdn, Assam, and the plain of N. Bengal. General 
GabaoreV plant was gob in about N. Lat. 85°-25', and E. Long. 71°-50'. 
Mr. Gamble agrees with me in the identification of this speoimen, and 6ays it is 
an interesting problem In geographical distribution—how this and Plena 
ludena (see supra Vol. XIII, No. 8, p. 457), got into the Chitral Region. 

2. L. pinnatifldum, Sw. ; Syn. Fil. 438. L. jiexuosum, Sw., 0. R. 
584; Bedd. H. B. 457. L.talicifolium (Presl), Prantl, quoted by Baker in 
Ann. Bot., Vol. V., No. XVIII. 

N.-W. P. : D. D. DUt —Very common in scrub jungle and forest, 1-3000', Mackln- 
nons, Hope, Dnthio, A. Campbell, and Gamble ; JSumaun —2-5000', S. & W., Hope, 
Davidson, Duthie ; Sajahanpur Diet., near ludalpcr, Duthie 1885 ; Gorakhpur Diet. 
—Ramgnrh Forest, C miles from Gorakhpur, A. Campbell 1887. 

Dibtrib .—Atia : N. E.,Ind. (Him.) up to 6000': Bengal—tbrongbont the Plain, 
abundant, Clarke ; S. Ind., on both sides of the Madras Presy., common up to about 
4000*, Beddome. Ceylon. Malaya. Philippines. N. Australia. Afr. : Angola. 
Guinea Coast. 

This fern is oommon in the Debra Dun. The fronds from the same root 
twine together, and if there is a email tTee within reach toeether twine round 
its trunk to a considerable height. I have measured a plant trailing on the 
ground, which was 12 ft. in length. The.rhizome is email, erect or suberect: 

stipes approximate, wiry, covered at base with minute black-brown scales: 
naked above. - 
14 


I 
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8. Jj. japonioum, Sw. ; Syn. PU. 439 : C. R. 584 ; Bedd. H. B. 457. 

KASHMIB : Jide Clarke in % Review ' ; Poonob Vy. 3000', Winterbottom , Jhelum 
Vy. near Domel, ‘'in great profusion,'* MacLeod 1891, Tawi Vy. 3500', Gammie 1891. 

Punjab : Chamba —Ravi Vy. 4000', McDonell ; Kungra Vy. Dist ., Mr. D. Mac- 
Dnngall, fide Trotter. 

N.-W. P. : D . D. Dist. —Jaansar, Tons Vy. SOOt/, Gamble ; The Ddn—Vicary in 
Herb. Hort. Saharaupur ; Duthie 1882 ; Jobri, near Dehra, 2G0Q', Hipe 1889, 1891 ; 
T. Garh. 3000', Mackinnons 1879 ; Sahlra 7000', Tons Vy. 4000 , Gamble ; GaDgei 
Vy. 4-5000*, several stations, Dothie 1881-83 ; Jiuwaun, near Banna 6600', S. A W .; 
2-5000', many places; “19-7-49, Hydroglossum," Herb. Hort. Sabar. > DavicUon, 
Duthie, Hope, Trotter, MacLeod. 

Distbib. —Asia s N. Ind. (Him.) Sikkim and BbotAn 2-7000'. S. Ind.—W. Mts. 
rare, Beddome . Ceylon. Java. Philippines. China—Horgkong. Japan. N- 
Australia. 

Clarke says Ibis plant differs very little, in his opinion, from L. ftexuosum, 
and Beddome that it is probably only a form of L. Jiexuosum. Why not vice 
versd ? I see marked differences, and do not see the probability suggested. 
The rhizome is distinctly creeping, though perhaps slowly, and branching ; 
I have not seen L. jrinnatifidum with that habit. 

[ A.NG IOPTER1S evecta, Hoffm. In the Saharanpur Herbarium are 
two specimens of this, contributed by Dr. King, one of which is 
ticketed “ Hindu Koh,” and the other, from the Dalzel Herbarium, 
“ Lahore ” ; but I think it best not to give this, as a N.-W. Indian 
species. In the ‘ Synopsis ’ is noted, under Angiopteris , Pxilodoehea 
salici/olia, Presl., as “ an entirely obscure plant, supposed to have been 
gathered in Lahore, said to be like Angioplens, but without an 
involucre.” I do not understand Beddome’s entry—“ Through¬ 
out the Indian region up to 7000' elevation.” Clarke only 
says—“ Bound Bengal, alt. 0-7000', from Nep&l to Bhotan and 
Chittagong.”] 

1. O. lusitanioum, L.; Syn. FiL 445. O. tvlgatum, L., tar. 

Aitetnsoni, C. B. Clarke in ‘ Review ’ 586. „ 

Wa HAM. : Kurram Dibt, “on the shingle plains, at an altitude of 6000 ; Augu » 

Dr. J. E. T. Aitchison, No. 464, 1880. . „ . 

Punjab : Rawalpindi and Hurroo Bridge 2400', Aitch. C. R , an n ‘ ' 

Sahar^ 1882 ; Salt Range—Till* Mt., and Rhotas, Aitch. 1872-74, n er . 

Mr. Clarke’s description of his O. vulgatum, var. Aitchisoni, is Rhizome 

_Koorintr annually 4—10 fronds in succession, 2—2$ in. L by $ i ,n - 


elongate, bearing annually 4—10 fronds in succession, - 1 * * 

: ahoreB of the Mediterranean^. —> 

P ' Mr.^Clarke remarks There is no other Ovhisoghssum in the Herbanum ^ 
(Kcw ?), “nor any picture much like this : the rhizome appeal* 



THE FEHX* or fftiHTH-WESTERN INDIA. 


285 


succession of fronds in one season : these are 1—2 fu'ly developed, 1 2 yonrg 

ones emergent, and several withered lamina on the rhizome.” The rhizome is 
«elongated " upwards, not horizontally. As I find this plant agrees with 
the figures given in Britten’s ‘ European Ferns ’ for O. lusitamcum, I place 
it under that species provisionally, though I was at one time minded to 
make a new specif# of it— O. Aitcfusont. ft appears to me quite nnlike (J. 
tmlaalvm. 

Mr. Clarke remarks :—“ A. Braun, iu Seuber, FI. Azoricn 17, desarih an 
O. polt/p.'ii/llum ; but this has venose fronds, the whole plant only 1—2 in. high, 
and enmos from Terceira, and is probably not near O. Aitchisoni .” A disoossion 
regarding O. lusitamcum , L., and O. polijphyllvm , A. Br., by H. C. Watson is to 
lte found in “ The Azores,” by F. du Cane Godman, F.L.S., F.Z.S., &c., and in 
manuscript “ Notes on the plants contained in the collection made by M. Dronefc 
in the Azores in 1857,” sent to H. C. Watson by Robert Shnttleworth, Ph. D., 
of 17th Jnly 1873, which Mr. Baker has shown me, 1 find as follows :—“ 89, 
Although no Ophioglossum is in Drouet’s collection, I havo abundant speci¬ 
mens of the so-called O. lusitamcum of the Azores. This has nothing really 
in common with the true O. lusitamcum. I consider it a distinct species from 
O. vulyatmn (under two of the forms of which Milde quotes it) for it is appar- 
ently widely distributed—Silesia (Milde). I have it from Arabia and else¬ 
where ; and I have received it, or a similar species (which for the present, on 
account of an apparent midrib—false, probably—I have called O. Reverchoni) 
from the neighbourhood of Brian<;on (Hautes Alpes) in good specimens, but as 
being very rare.” 

2. O. VUlgatum, L. ; Syn. Fil. 446 ; C. R. 568 ; Bedd. H. B. 464. 

Punjab : Chamba State — Kan til, 13 miles from Dalhousie 6500', McDonell 1882 ; 
Simla Reg .—Hattu lit. 8-9000', Dr. G. Watt 1885 (Blanford in List) ; Bagi (Hatta 
Mt. f ) 9100', Bliss 1891-92. 

N.-W. P. : D. D. Diet —Jnuoear, Thadyar 7000', Rogers J891, Bcdyar 8000 
Gamble 1894, Kathi&n 7000', Gamble 1895; Musaooree—‘The Park,’ above 6000', 
Mackinnons 1885, Hope—seen July 1892 —too late in the season—station shown 
to me by V. Mackinnon; in the DOn—Kalanga Hill, near Dehra, 8000', Gamble 
1894. 

DI8TBIB.— N. Amer .: Quebec and Ontario southward to Florida and California ; 
Kenmcky, Tenessee, Texas and Arisona to Alaska. Europe : Lapland, Britiih Isles 
and almost all other countries to Caucssia. Atia : N. Ind. (Him.) Sikkim 3-4000' 
Anderson, Olarke, Levinge ; Bengal—Ohntia Nagpur, on Pnra n&th Mt. 3500', 
Clarke Nos. S382S and 83836. Japan, 8andwioh Islands, Australia, N. Zeal and. 
A/r. i Azores, Abyssinia, Guinea Ooatt, Angola, Bt. Helena, Zambesi Laud, Cape 
Colony, Hascaren Isles. 

I cannot make ont the difference between O. vulgatum , L., and O. rsticulatum, 
-L., unices it be that the net-work of veins is fine all over the Trond in the latter 
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named species, and in the former five only near the margins, the meshes in the 
centre being long and narrow. Anyhow, I can see no difference between 
the N.-W. Indian specimens and those I have gathered in Scotland, except 
that one of Gamble’s plants from Jaunear and another of his from Kaianga 
Hill in the Dun, both in my possession, have two fronds, one of them sterile. 
So also has a specimen collected by Dr. King, in the Teesta Valley, Pikkim, in 
1876. B.ddome, in Suppt. H. B., 1892, says he believes “ all the Himalayan 
specimens are referable to retimlaitim ; I can see no difference in the venation.” 
Why, then, does he favour 0. relicidatum ? 

Genus 34. BOTRYCH1UM, Su>. 

1. B. lunarla, Rw. ; Syn. Fil. 447 ; C. R. 587 ; Bedd. H. B. 469. 
Afghan : Kurram Yy., onend Toi 44 profuse ", 9-10,000', Aitch. 1879. 

Kashmir: West of Guimarg, 9000', Aitch. 

Punjab : Simla Beg. —Hattu Mt. 8-9000', Kamalhori Mt. 9-10,000', Ez, G. Wait 


1885, fide Blanford. 

N.-W. P. : T. Garhwil —Nag Tiba Mt. 9-10,000', W. GoJlan 1881 ; Damda Vy. 
10-11,000', Dathie 1888 ; K'.maun i.oove Tola 1*;000 / , S. * W. ; Gaibyang 12,000', 
Duthie. Also—N.-W. India, Jameson ,pde Clarke in ‘Review.* 

Distrib. — N.Amer.i Greenland, Newfoundland, Canaoa, British Colombia; 
U. 8: : New York, Lake Superior, Colorado. S. Amer. —Patagonia. Europe : Iceland, 
Arctic Russia, Livonia, Lithuania, and Caucasia ; British Isles ; Spain, Italy, Switier- 
Jand and Mediterranean Isles. Ajfa : W. Thibet, Falconer : Karakoran Range, 
12,600', Clarke ; N. Ind. (Him.) Sikkim—Lachen 10-18,000', Hk’. fil. Kamschatka, 
Japan. Australasia—S. Australia, Tasmania, N. Zealand. 

2. B. ternatum (Thunb.) Sw. ; Sjn. Fil. 448 Bedd. H. B. 110. 

Punjab : Chart ba —McDoneH ; Simla Beg. — Simla, ‘‘a little below 7C00', M Blan- 
ford ; Summer Hill, Collett, Chadwick Falls 6000', Bliss, u The.Waterfalls /•. Bliss; 
Masbobra 76-8000', Bliss, Watt. 

N.-W. P.: D.D.JDist —Jaunsar, Bodyar, Mrs. Sladen 1880 ; Mussooree, 10-7-46, 
iu Herb, flort. Sahar.. under B> davotfoTium ; 4 The Park *, 6i00', Macklnnons 1886 ; 
Kuinaun —Naini Tal, LeviDge : fide Bedd. in Suppt. H. B., Bhim Tal, W. Ainslie, in 
Herb. LeviDge. 

Distrib.— N. Amer. : Nootka and Hudson's Bay Territory, Canada; U 6.1 New 
England, westward to California, Washington, and southward to Florida. S. Amer .: 
New Grenada. Europe : Lapland, Spain (Pyrenees Hungary. Asia : Siberia, 
Kamschatka, Japan; N. Ind. (Him.) Nepal, Wallich No. 49, Sikkim— Clarke, 
Levivge i Centr. Ind. : Mt. Abu, Sir M. Grunt D*ff- Aurtralaiia- Tasmania, 

Indian specimens of this form nsed alwayB to be ticketed B. daitcifoUvm, Wall. 
But I saw in Mr. Gamble’s collection a specimen of Mr. Clare’s, got in 
Assam in 1886, No. 45827, named B. daudfdium , which seemed to meto ** 
typical, and quite different from those others. About the same time Mr. Trot r 
told me that Mr. Bliss thought the Simla fern was not dmuifohum, and on * 
ing that I also had doubted this, Mr. Biss wrote— “ I am very p 
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that, at last, some one besides myself has discovered that onr Mashobra (Simla) 
Botryehium is not B. daueifoliim.” 

f Beddome, in his Handbook, gives B. daueifdtium. Wall., as found 
“ throughout the Indiau region, up to 8000' elevation; ” but the 
only specimen in the Kew Herbannm from the westward of Nep&l 
so named is one marked Kumaun, R. BI. 49, “ an mera vanetas. 
Wall. 48 ? ” But No. 48 of -Walliche’s catalogue is B..lanugirwsum , 
Wall. 

The other habitats of B. dnucifolium , to which the specimens in the Kew 
Herbarium are referred, are Nepal, Winterbottom ; Sikkim ; Bhotdn 
Griffith ; Nilgiris, Beddome and Clarke ; Anamalais, Beddome. 
CeyloD, Gardner. China—Yunnan, Henry. Japan. . Samoa.]] 
MoDonell’s specimen of tematum from Chamba is curious ; it has two sterile 
segments at the base,—the fertile branch starting 1^ in. np. A Mutsooree speci¬ 
men I have from the Messrs. Mackinnon, shows the sterile and fertile branohes on 
segments splitting from a-common stipes at barely half an inch- from the root 
stock,—the sterile one 7 in. 1. by 7$ in. broad, as mouutecUjrhe fertile branch has 
a stipes 10J in. 1., $ — & inoh broad, as pressed ; frond over 6 in. 1. tripinnate. 
Mr. Ainslie’s specimen from Kumaun, in the Levinge collection in Dublin, I 
noted as being very lax in bahit: sterile brunch 18| in. 1. from the point of 
separation : fertile branch 24 in. 1., muoh -branching. In the same colleotion 
I noted a remarkable specimen collected by Mr. Levinge in Darjiling, alt. 7160', 
12-10-1882, of which the fertile branch starts at 8 inohes from the rhizome : 
thfl sterile spike (or the frond) then curves to the right (as mounted), and J in. 
higher up throws off to the le(t a fertije branch with a thick stipes, which 1£ 
inohes higher splits into two fertile, branching, segments of equal length. I 

believe Professor L. M. Underwood says that what I call B. ternalum is B. 
obliqnum , Mubl. 


8. B. virginianuxn, Sw. ; Syn. Fil. 448 ; C. R. 688, including $. 
lanugtnoewn, Wall.; Bedd. H. B. 471, including B. lanuyinotwn, Wall. 

InstftrrfTw 2> ? t -“ Kaefin V y* 8000 '- Ina 7»t> collector from Hort. Sah»r. 
Nx 10888 CHerb. Number) i Chamba State— McDoneU. 

** DBtnnl 7 °00', Gamblo 1898, No. 24348 ; Mur 411 8000*. 

Gamble 1894, 24886 ; Duthie 1898. * 

■ 4 “ Mr - : ^' ew BrQMW »ok to Florida, and westward to Arl.ona 
^ Unde ™*“». S. Amer. Ecuador and Brasil,-/d. 

— ; *■ -■ <“-■> 

“ MW 10 Indi *' beoa ”» 1 >»™ no dletinot recollection of 

«Sd Wl,rr m “’ 7 ?*™ ' ***• ^ baa »»t been 

recorded. Whde I was at the Bojal Herbaria*, Xew, 10 1868 or 1889, along 
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with Mr. McDonell, I detected the Chamba specimen in his possession ; and 
since then a few other specimens have turned up. Instead of making this a 
variety of the common Indian fern, B. lanuginosum, Wall., I bow to authority, 
and give it as B. virginianum, Sw., because the fertile eegment of the frond 
separates just below the base of the sterile part, and the catting is sharper than 
in B. lanuginosum, aDd the texture is not woolly. It is one of the rarest of 
Indian ferns. 

Now, in finally revising this article, and having had the advantage of studying 
well authenticated specimens of the American plant, I am all the more satis¬ 
fied that it is quite distinct from Wallich’s B. lanuginosum ; but I am not so 
sure as I was that the above noted Indian specimens are the same as the 
American plant. More material is desirable. 

4. B lanugrinOSTim, Wall. Cat. 48. B. virginianum, Sw., 0 .. B. lanugi¬ 
nosum, Wall. Syn. Fil. 448 ; B. virginianum t Sw., C. R. 688 (B. laruginosum, 
Wall., given as a synonym.) B. virginianum, L. (under Osmunda ), var. 
B. lanuginosum, (sp.). Wall. Cat. 48, Bedd. H. B. 471. 


Punjab : Chamba State— McDonell, in List ; Simla Reg.— Simla : not 
uncommon, Hope, Blanford, Trotter, Bliss. 

II.-W. P. : D. D. Diet., Mussooree, in various places, 46-7000', Duthie, Mackin- 
nons, Hope, A. Campbell ; T. Garh.—Znmna Vy. 6-7000', Duthie near Sainjni, 
6000' Gamble 1898 ; Kumann : Wallich ; Gajur Puss, Davidson ; Naini Tal 
6000 \ Hope 1861 ; Almora 5-6500', Madden, S. & W., 1848, Hope 1861; between 
Daudih&th and Kar61a 6-6000', Duthie 18H4 > G-8000, “ common ”, MacLeod 1893. 

Distbib.— Asia : N. Ind. CHim.) Nepal, Wallich ; Sikkim and Bhottfn common, 
Clarke ; Assam— Kh4sia Diet., 4-6000, very common, 67ar*« ; Manipur 6600'. 
8 . Ind.—at the higher elevations on the W. Mta. Ceylon—above Newera Elya, 


China—Yuonan and Hupeh Henry ; Ynnnan Hancock. 

The distinctions between B. virginianum and B. lanuginosum are thus stated 
bv Beddome :—“ In the typical American plant the fertile branch arises from 
the base of the sterile portion, and the latter is quite glabrous : in the Indian 
plant tho fertile branch always springs from well above the base, and the 
sterile portion is more or less .hairy." These two distinctions being, with rare 
exceptions, coincident, are con-oborative evidence of permanent and, I shonld 
say, speoific differences. I see a few soft hairs on some specimens of B. virgini¬ 
anum, but nothing amounting to wooliness. 

Clarke refers to Milde's monogram on Botryrhium, and to his Fil. Europe, 
191-20*1 in which that author divides the genus into two main sections, viz., 
( 1 ) Cells of the epidermis straight: (2) Cells of the epidermis flexuose; secondary 
pinnae of the lowest poir of pinn® anadromons; and he (Clarke) Bays b 
L eecond section contains B. virginianum (the American ^ type pin 
only) ; the first section comprising, among other species, B. 

Wall, which. Miltfe and Erantt- both hold to h® -V g *P*° 
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one character being the catadromous secondary pinn* at base of a sterile 
segment. Clarke finds that all the Indian material he has seen seems one 
species, with straight epidermis cellsbut he can make very little of the ana- 
cata-dromous distinction. Milde finds both sets of plants in the Himalaya and 
reckons them very distinct species. After examining all the speoimena of B. 
lanuginosum in Gamble’s and my collections, I find that a decided majority is 
catadromous , but one specimen is anadromous on one side, and has pinnules 
exactly opposite each other on the other side. 1 think With Clarke that this 
distinction may be disregarded,—the more 60 that it is not needed. 

B. lanuginosum varies very much in size, cutting, and habit. I have a 
specimen from a little below Naini Til with stipes 4 in. and frond 5 in. 1. by 
6 in. br., and another from the hill north of Almora, grown in open pasture— 
mounted on two sheets, though minus the upper third—the lower pifinm of 
which are 10—11 in. 1. by 6—9 in. br., as mounted. The next higher pair of 
pinnae are 7| and 9 in. 1. by 3£ in. br. The fertile spike iff about 8 in. 1. with 
lowest pinnae 3£ in. 1., tripinnate like tho rest of the frond. A large frond, also 
from Kumaun, Davidson , is much more compound, and may almost be said 
to be quinquepinnate. I look upon tbe sterile part of the plant, taken 
together with the stipes, as the frond, and would not talk of it as a Eegmept. 
It iB a regularly pinnate frond, and the fertile spike is an extra branch or pinna, 
which does not interfere with the symmetry of the frond in other respects. 1 
am confirmed in this view of the structure of the plant by finding in Gumble’s 

N 

collection a specimen from Ootacamund, in the NilginB, which, besides the 
usual fertile pinna (in this case as in all Mr. Gamble's Nilgiri specimens, taking 
off above the second lowest pair of the frond), has a small fertile pinnulo 
on one of the lower pair of pinn® taking off above the lowest pair of 
secondary pinn® or pinnules. Another carious specimen in Gamble’s collection 
from M^re 5000', “ooll. W. A. Talbot,” No. 8087, 1893, has two fronds 
springing together from the same root, about equal in size, and perfectly 
normal, each with its fertile Bpike. My large specimen from near Almora baa 
some sori on the 6terile pinn®, one cluster of six on the fourth pinna from the 
base, and several others here and there. I think a similar case was mentioned 
lately in the Journal of Botany with regard to another species of Botrychium. 
B. lanuginosum has a thick rhizome aud thiok, fleshy roots, and is a terres¬ 
trial fern ; but, like various othor plants of the Himalayan forests, it is some¬ 
times foaud growing in the clefts of branohes of trees, sometimos high up. 
I have two specimens from Assam wliich are quite glabrous. 
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(Continued from page III of this Volume.) 

After-Words. 

I regret that the publication of this paper has extended over a much 
longer°period than I anticipated • but I now recognise that this is due 
to the method of publication I was constrained to adopt, and somewhat, 
perhaps, owing to miscalculation on my part. The Journal of the 
Bombay Natural History Society has to deal with various branches of 
Natural History beside Botany, and the tastes of the members tend to 
the study of Zoology rathe- than to that of Botany. And I must admit 
that Ferns do not present the economic interest that some other 
branches of Botany do. 

2. Parts II and III.—“ New Species,” and “ The General List,” 
were written in India before 1896 ; but they have been revised from 
time to time, as further material turned op, and as views came to be modi¬ 
fied. Part I, Introductory, was written bofore the rest of the paper was 
sent to press, and a glance at it may now be taken to see how the 
scheme has been realised 

3. Mr. Duthio, the late Director of the Botanical Department, 
Northern India, continued to send me duplicates of specimens got by 
himself or his native collectors, and also of many contributed to the 
Saharanpur Herbarium by Mr. James Marten, of the Indian Forest 
Survey Department, collected by himself in the Chnmba State, chiefly 
at high altitudes. Mr. Marten is a very careful collector, and his 
specimens are beautifully preserved. They include several rarities. 
Mr. Gamble also has given me many specimens collected by himself 
in the Jaunsar tract of the Himalaya, and by Mrs. Fislier in British 
Garhw&l, from which latter-named district also, from low altitudes, 
several interesting species were brought by Inayat, one of the Saliaran- 
pur collectors, in 1902, including Nephrodium c alcaratum. Hook., and 
Acrostichum crispatulum. Wall. The first-named of those species had 
been got in N.-W. India only twioe before, more than 30 years ago, 
and the second only in West Nepal, just outside the boundary with 
Kuraaon. _ It. is the only Acrostichum in North-Westoru India. 
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4. No new books or papers on Indian Ferns have appeared, that 
I know of, since Part I of this paper was written ; but as two or three 
years before the late Sir Henry Collett’s “Flora of Simla” was 
published I had given him a completer list than he had of the Ferns 
of his Simla Region, and as I found he had not dealt with the Ferns, 
as being beyond the scope of his “ Flora,” though he bad hoped to do so 
in a separate work, I showed the list to Mr. W. Botting Hemsley, who, 
after Sir Henry Collett’s death, was seeing his book through the press, 
and in his Introduction he gave the list (not here reproduced) with the 
following mention of the subject :— 

u The Ferns of Simla.” 

“ The Ferns of Simla are so numerous that the late Sir Henry Collett 

never intended to include them in the present work, but he contemplated 

publishing an account of them in a separate volume. Ho collected 

material for this purpose, and 1 have before me a list of Beventy-oue 

• 

species collected by him in one season. As may be seen from the 
Bibliography at p. lxvii, several other persons have made a special 
study of this class of plants, and Colonel Beddome’s Handbook may be 
mentioned as the best available work for naming the Ferns of Simla. 
Although descriptions could not be given, I have considered it desirable 
to append a oomplote list of the speoies hitherto discovered in the 
District of Simla. I cm indebted to Mr. C. W. Hope for this list, and 
I present it entirely on his authority. In addition to his own very rich 
collection, it embodies the results of several collectors whose names are 
not mentioned in connection with the flowering plants. Among them 
aro General Blair, Mr. T. Bliss, Mr. E. W. Trotter, and the late 
Mr. H. F. Blandford, F.R.S. 

[Here follows the List.] 

,f Thisgivesa total of 124 species belonging to twenty-three genera, 
as against sixteen genera and thirty-seven species in the British Islands, 
aud twenty-seven species in the county of Sussex, which has a larger 
8rca than Simla, as here understood—a rich fern flora indeed ! 
With the exception of the Graminetc (133 species) ferns are more 
numerous than any Natural Order of flowering plants in the Flora of 
Simla.”’ 

5. In the Introduction I said that my list admitted 212 speoies, 16 
of thorn being new. In the course of revision one species has dropped 
Out and the number is now 211. The number of new species has fallen 
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to 15, as shown in Abstract I of the List, given above, p. 428. These 
new species are illustrated by 14 Plates. Besides these 15, 8 species 
are given in Abstract II as new to British India, and 26 species 
are new to the limits with which this work deals. In all 35 Plates 

have been given. ^ 

g, I have adhered to my resolution to give no place in mv list to 

so-called varieties, but—when distinct enough from the so-cnlled types 
to be separately described, -and constant in character-to givo them as 
species. I have, however, struck out from the list of species As/ lentum 
dentigemm, Wall., and have given it as a “ form ” of A. Filir-femina , 
Bornh. (not F. foemina —as often, and in my Introduction, printed), 
because it varies so much in cutting, (as I came to see) that it is difficult 
to select any specimen of it as a type : all have a strong resemblance to 
A. Filix-femina, though there is a difference from it. Moreover, since 
Clarke and Beddome last wrote, typical A. F.-femina has been found, in 
1891 and 1892, growing in several localities in Kashmir ; and speci¬ 
mens of older date in the Kew and Saharanpur Herbariums have been 
reoognised as typioal F.-femina. But as typical specimens ot' the species 
have been found distributed, though sparsely, over N.-AY . India, in the 
Himalaya, the presence of a form of it in our region is the more easily 
accounted for.' The same change in the position of Nephrodium 
Filix-mas, as a British India fern, has happened. The researches of 
Harris, Trotter, MoDonell, MacLeod, and Duthie have shown that the 
typo of this speoies is not uncommon from Baraul eastward to the South- 
West of Kashmir, and that it is to be got in Chamba; v and earlier 
specimens have been recognised os typioal. 

7. The figures in Plates XXVII and XXVIII Will, I hope, be' 
found to justify me in breaking up the species Aspidium (Polyst.) 
aurioulalum into four,—it being so far as is known exinvolyomte, (or 
abinvolnorate) and never found in Northern’India, and the other three, 
placed by recent pteridologists as varieties of it, being abundantly dif¬ 
ferent iD outting snd venation. The development of ontting, from that 
Bhown in fig. 1 of Plate XXVII to that of figs. 3 and 4, is remark¬ 
able. The broad and deeply out form I and others had for .years 
sorted into quite a different spocios, namely, Aspidium (Polyst.) 
aculeatuin, Sw. But the venation and olothing on the under surface of 
the fronds—of very minute sea lea—seem to- leave no doubt on the 
subjeot. 
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8. The group of Aspidium , hitherto placed as A (Polyst.) aculea - 
(urn, Sw„ and varieties, Nos. 118 to 116 of jny list, cannot stand, 
lliere appears, indeed, to be no good ground for maintaining the name 
A aculeatum any longer ; and it is, in my opinion, inapplicable to any 
Indian plant. Continental botanists seem to use the specific name 
“lohatum ” instead of “ aculealum” ; and " squarrosum,” Don, is an older 
name than “ rufo-barbatum,” Wall., for the common coriaceous shiny 
Indian plant. I have used the specific name “ angulare ” for the softer 
plants, of several different forms, which at one time I thought of sotting 
up as A. molle n. sp. One of them is very near A. angulare, but 
generally with different clothing on the stipes and rhachis. The fronds 
of this form vary from about 1 foot to 3 feet in length, and the width 
sometimes exceeds 2 feet, with pinnules deeply cut into as many as 
ten segments. This is what Dr. Christ, in « Filicin®, Warburg, Mon- 
sunia,’' calls A. angulare, var. batjanenais; but in the Dehra Dun 
and the Mussooree Himalaya plants of all sizes from 1 foot to 6 feet 
high are to be got, the length and number of segments of the pinnules 
increasing with the size of the plant. 

9. In no case have I seen any reason to unite with the type any of 
the so-called varieties of Nepkrodium (Lattrea) Filix-maa. ; but I 
have put some of the less divergent forms under N. parallelogrammum 
Kunze. Nepkrodium odontoloma (Moore), Bedd., (N. F.-mas, var. 
2 normalit, C. B. Clarke), I now believe, after seeing many more speci¬ 
mens from the Punjab and elsewhere, to be the same as N. pallidum, 
Bory, of South-Eastern Europe and Western Asia, of whioh Mr. Gustav 
Mann was kind enough to get me authentic specimens. I have always 
held that this plant is quite distinot from N. rigidum , Desv., Mr. Clarke’s 
No. 18, p. 323 of ‘his Review.’ N. rigidum , Desv., for which he 
gives as a synonym N. pallidum , Bory, seems to be certainly this 
plant. And nothing has turned up which makes me more inclined to 
admit any connection of N. marginatum , Wall, (under Aspidum ) with 
N. elongatum, H. .and Gr., or any form of N. F.-maa. 

10. Nepkrodium prolixum , Baker, whioh, reviving an old name 
of Willdenow’s, seems to have been designed to include Kunze’s two 
species— N. ocktkodes and N. tylodes (this latter name should be 
xylodes, but Kunze himself originated the misprint), I have resolved into 
its original constituents; and as I found that the plant of the North- 
Western Himalaya, which had been called N. ocktkodes, or N. prolixum. 
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always has a markedly creeping and branching rhizome, I have 
separated it as a new species— N. repen$ > Hope. An exactly similar 
character has led to the separation of Polypodium ( Phegopteris ) late¬ 
re pens (Trotter), Hope, from P. (Pheg.) distans, Don. These two 
instances show the importance of ascertaining and recording the nature 
of the rhizome of a fern. 

II. I have heard nothing but praise of the Plates by which the 
paper is illustrated. Owing to pressure of other work, Mr. N. E. 
Brown had to give up his co-operation, but fortunately I was able to 
get that of Mr. J. N. Fitch, a well-known artist, who had already 
figured many ferns, and he has very zealously and skilfully carried out 
my wishes. The work in Calcutta—the completion of the drawings 
whore enlargement was not reqnired, and lithographing the plate*—has 
given great satisfaction ; latterly it has been very kindly superintended 

by Lieutenant A. T. Gage, I. M. D., who succeeded Dr. Praia as 
Curator of the Calcutta Herbarium, 
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Including Afghanistan, the Trans-Indus Protected States, and 
Kashmir : arranged and named on the basis of Hooker and 
Baker’s Synopsis Filicum , and other works, with New Species 
added. 
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Vittaria lineata, Sw. 


200 Acrostichum virens. Hook 

= A. crispaiulum, trail. 

201 Osmunda Claytoniana, L. 

202 .. rcgalis, „ 

203 Lygodium microphyllum, R- Br. 

204 ,, pinnatifidum, Stv. 

205 *, japonicum. ,, 


251 

252 
252 
2j3 
254 

254 

255 
255 

58-256 

257 

257 

257 

258 

259 
259 
261 
261 
262 
262 
263 

263 

264 
264 

264 

265 

266 
266 
267 
267 
269 

269 

270 

270 

271 

272 
272 

272 

273 

274 
274 
274 

277 

278 
278 

278 

279 

280 
280 
281 

281 

281 

282 

283 

283 

284 
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SI. No. _.__ NAMES. _ 

206 Ophioglossum lusitanicum L. 

207 vulgalum 

208 Botrychium lunaria, S*>. 

209 „ ternatum (Thb.) 5*v. or B. obliquum. Multi. 

210 ,, virginianum, ■Sh>. 

211 „ lanuginosum. Wall. _ 


Page No. 

! 284~ 

285 

286 
286 

287 

288 


S|. No. 


Abstract I —List of New Species. 

NAMES. 


I Davallia Beddomei. Hope 


Plate 


Page No. 


13 


2 

Cheilanthes 

dubia, tt 

99- 

II 

• • ft 

14 

3 

Onychium contiguum, Hope 


Nil 

• mm* 

104 

4 

Asplenium tcnellum, ,, 

9T 

IV 

• • • 

19 

5 

99 

rupicola, »» 

99 

V 

• •• 

25 

6 

Aspidium Duthiei, ,* 

#* 

VI 

• • • 

26 

7 

Nephrodium Gamblei* Hope 

99 

VII 

• • • 

31 

8 


repens „ 

99 

VIII 

% • • 

37 

9 

*• 

Kingii, „ 

99 

IX 

• • • 

41 

10 

>9 

serrato-dentatumt Hope 



• • • 




(double plate) 

t» 

X 

• • • 

42 

1.1 

99 

pandum, Hope 


Nil 

• • • 

49 

L2 

99 

Blaufordii, 

9P 

XI 

• « A. 

50 

13 

»* 

Papilio, Hope 

»»• 

XII 

• • • 

53 

14 

*» 

occullum 99 


XIII 

• • • 

57 

15 

Polypodium late-repens (Trotter), Hope 


XIV 

• • • 

58 


Abstract II.—Species New to the British Indian Region. 


SI. No. NAMES. Page No. 


1-15 New to Science —See Abstract 1. 

16 Davallia Wilfordii, Baker —Plate;/// 

17 Pteris digitata. Wall. 

18 Asplenium Filix-femina,' Berrth. (type) 

19 ■ squamigerum. Melt. 

20 Aspidium luctuosum, G. Kunze 

21 Nephrodium Filix-mas, Rich, (type) 

22 Ophioglossum Lusitanicum 

23 Botrychium virginianum, Sw. (type) 


77 

110 

158 

177 

209 

223 

284 

287 
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Abstract III. —Species New to the N.-W. Indian Region 


si : 

No- NAMES. 

Page No. 

15 

8 

1 

New Species :—Abstract I. 

New to the Indian Region :—Abstract II. 

New to N.-W Indian Region :— 

Trichomanes pyxidiferum, L. 

• • • 

70 

2 

Onoclea oricntalis. Hook. 

• • • 

71 

3 

Sphaeropteris barbata, Wall. 

• • • 

72 

4 

Onychium auratum, Kau/f. 

• • • 

103 

5 

Pleris dactylina, Hook. 

• • • 

111 

6 

ludens. Wall. 

• • • 

118 

7 

BJechnum orientale, L. 

• • • 

121 

8 

Asplenium exiguum, Dedd. 

• • • 

135 

9 

f, tenuifolium, Don. 

• • • 

141 

10 

m drepanophylJum, Baker 

• • • 

142 

11 

9 , tenuifrons. Wall . 

• • • 

150 

12 

99 Filix-femina (type), Bernh 

• • • 

158 

13 

,9 multicaudatum. Wall. 

• • • 

181 

14 

Aspidium luctuosum, G. Kunze. 

• • • 

209 

15 

Nephrodium hirtipcs. Hook. 

• • • 

217 

16 

,, gracilescens. Hook. 

• • • 

218 

17 

9 , calcaratum ,, 

• • • 

219 

18 

,, odontoloma, (Moore) Bedd. 

• • • 

234 

19 

„ setigerum. Baker 

• • • 

248 

20 

Nephrolepis volubilis, Smith 

• • • 

252 

21 

Polypodium adnascens, Sw. 

• • • 

263 

22 

99 Lehmanni, Mctt. 

• • • 

273 

23 

Gymnogrammc elliptica. Baker 

• • • 

280 

24 

Lygoditim microphyllum, R Br. 

• • • 

283 

25 

Ophioglossum vulgatum, L. 

• • • 

285 


K 


!! MV: . YLI3, 

\lZ2lo . 

£■ 12 m ... 
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